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Starting with practically nothing, we have in the past 


thirty-three years worked up the business until we 


now are 


[HE LARGEST FOUNDRY SUPPLY HOUSE IN 


We only attribute this to hard work, attending strictly 
to our own business, giving the right goods at right 


prices, and good, fair, square treatment. 


“EVERYTHING YOU NEED IN YOUR FOUNDRY ; 


THE S. OBERMAYER CO. 
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We ship promptly . 
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Let us hear from you. 




















Vol. 30. No. 6 


CLEVELAND, OHIO, AUGUST, 1907 





Whole No. 180 


THE TRAINING OF APPRENTICES IN 
FOUNDRY WORK 


A Successful Course of Education Introduced by the Ingersoll-Rand 
Co., at Phillipsburg, N. J. 


IF THE many perplex- 





ing problems con- 
American 
none 
more 


fronting 
foundrymen 
has proved 
difficult of 
than the 


solution 
training 
of apprentices. The 


demand for skilled 
molders in_ recent 
years has been 
constantly greater 


than the — supply, 


and few, if any, 
of the trade 
schools that have undertaken this 
work have thus far produced me- 


chanics of sufficient ability to command 
journeymen’s wages. The labor market 
of large and congested centers is sac- 
rificed with the location of plants in 
small communities for other advan- 
tages, such as lower taxes, cheap land 
and ample room’ for expansion. To 


augment the labor supply  inexperi- 


enced hands are trained and very favor- 
able results have been’ obtained, not 
but 


steel works, machine shops, and other 


only in foundries, rolling mills, 
industrial plants. 

At Phillipsburg, N. J., is located the 
large works of the Ingersoll-Rand Co., 
manufacturer of air compressors and 
air tools, of which a foundry employ- 
ing some 900 men is one of the com- 


ponents. With the possible exception 


of fifteen, all of the molders have been 
trained in this foundry or in the plant 
at Easton, located on the opposite side 
of the Delaware river, in Pennsylvania, 
where the company operated exclus- 
ively until about four years ago. 


Plan of Education. 


The plan of education, from which 
such excellent results have been ob- 
tained was originally outlined by Philip 


C. Smith, 


eleven years ago, and with few modifi- 


foundry superintendent, 
cations, is still being pursued 

The foundry, equipped with four 
cupolas, has an average daily output of 


100 tons of the most intricate castings, 


dry sand work predominating. The 
cores of practically all of the sections 
are complicated, yet the losses are 


considerably below normal. This is the 
more suprising, in view of the fact that 
many of the molders are still in their 
‘teens, while others have yet to exper- 
the 
presidential ballot. 


casting their first 


The 


ment has been christened “The Kinder- 


ience joys of 


core depart- 
garten,” as it is here that the embryo 
molder is first introduced to the mys- 
teries of foundry practice. Fourteen is 
the minimum age of enrolment and the 
course covers a period of four years. 
Initial Duties. 

To acquaint himself with his  sur- 
the boy is given only light 
first 


roundings, 


duties to perform during the few 
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weeks of his employment, and his tutor, 


aside trom the chief of the depart- 
ment, is a youth who has had not less 
than three months’ training. The 
pair work together during a_ similar 


period, when the advanced 
I 


I 
I 


one most 
yrogresses to the side of another who 
1as probably worked for nine months, 
and the three months’ apprentice is 
charged with the duty of leading an- 
first This 
mode of procedure is fol- 
until the first year, 
when the 


other through his steps. 
carefully 
lowed end of the 
boy is graduated from the 
core department and his compensation 
increased from $1 to $1.25 per day. 
Instead of placing him immediately on 
the floor to acquire the rudiments of 
intrusted to the tender 


mercies of the melter for three or four 


molding, he is 
weeks, to obtain a knowledge of charg- 


ing, melting, tapping and cupola re- 


pairs. As a result of this practice ev- 
ery molder in the plant can melt suc- 
cessfully 


Core Department. 


Objections might be raised to the em- 


ployment of the apprentices in such 


large numbers in the core department, 
but the success of the venture is indica 
tive of the wisdom of this practice. The 
core boxes, largely metal, have been 
made practically “fool proof” and after 
a brief experience the intricate 
| 


most 


shapes are produced in large numbers 
daily. The boys are taught the vari- 
ous mixtures and the methods of bak- 


ing, thus giving them the equipment of 
those making a specialty of core work 
Nor is this apprenticeship system lim- 
ited to boys alone, as laborers in the 


plant inclined to 


this trade 
are permitted to take up the course 


take up 


Rudiments of Molding. 
With the 


on the molding tloor he is made an as- 


advent of the apprentice 


sistant to another slightly more ad- 


vanced, and in some cases works with 


an experienced molder. His lot is not 


that of an ordinary helper, as he is 


given every opportunity to advance and 


he masters the simpler sections he 
Is given more complicated work. The 


supply of common labor is liberal and 
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such duties as are only too often asso- 
ciated with the learning of this trade 
and are styled as “breaking in chores,” 
are left to the laborers to perform. 
The effort of 
the apprentice can thus be applied to 


undivided attention and 


obtaining a knowledge of his chosen 
calling and his forward strides are con- 
sequently rapid. The mode of advance- 
ment in the core room applies in the 


molding department and with the third 


year the daily wages are increased to 
$1.75 
Third Year. 
At this period many of the boys 


have the equipment of the average 
molder and are permitted to make those 
sections for which they are best fitted. 
During the fourth year many of the 
apprentices are paid the same wages 
as the skilled mechanics, as the ques- 
tion of stipend is governed alone by 
their ability. No agreements are signed 
by the company, nor is one required of 
the parents of the boys. If, after a 
reasonable period the apprentice shows 
no talent for the work, he is dropped 


and the for, this action is 


cause Ccareée- 
fully explained. 
Discipline. 
Notwithstanding the average ages of 


the employes the discipline is remark- 
able. 


for a 


The only penalty is suspension 
that this 
rules 


week and it is seldom 


must be enforced. Shop have 
never been posted and those that gov- 
ern are such as are generally understood 
and are passed from one employe to 
another. Although 10 hours constitutes 
are permitted to leave 


work 


foundries, the 


a day the men 


at 4:30 in the afternoon if their 


is done. As in other 
floors is 
that 
may be accorded to all. 


Night Work. 


Over time is not allowed in any de- 


time of pouring off of the 


changed from day to day, this 


privilege 


partment of the plant and the em- 


ployes, knowing that their work must 
be finished in 10 hours, always succeed 
in ending their labor with the termina- 


Nor is the 


shaking out of the castings nor the cut- 


tion of the working day 


ting of the sand done at night, as ex- 
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perience has shown that this is an un- 
necessary expense, as the daily output 
is the same as when the molders were 
aided in this way. 

Supply Store. 

A supply store operated in connec- 
tion with the foundry is another feature 
that has proved exceedingly profitable. 
Each molder obtains his material in the 
way of nails, chaplets, 


facing sand, 


parting compounds, etc., for his day’s 
work from the storekeeper and in this 
way the supplies required for each job 
can be accurately checked. To enable 
the clerk in charge to post his books, 
the store is closed at an early hour in 
the afternoon. 
Daily Report. 
That 


may be 


the operation of the foundry 
checked from day to day, a 
daily report is made of the cost per 
ton in wages of the castings produced 
and kept of the 
amount of sand used, distributed among 


careful record is 


the green sand, dry sand and bench 


molding floors. In arriving at the 
cost of productive labor, the following 
Cost of mold- 


ing per ton, coremaking, chipping and 


factors are considered: 
cleaning. The variations in these ex- 
penses serve as a check on the different 
foremen and enable the superintendent 
rapid in- 
The fol- 
lowing charges under the head of “Ex- 


to immediately locate any 


crease in the productive cost. 
Labor,” are also made: 


pense Charg- 


ing cupola; handling patterns; firing 


ovens; carpenters; operating cranes; 
mixing sand; carrying flasks; dry sand 
labor; unloading material; office force 
and These 


items give the cost of “Expense Labor” 


foundry machine shop. 
per ton, cost of shop per ton, and the 
total daily wages. 

Foremen’s Orders. 

Orders are also given each foreman 
every day of the number of pieces of 
the various sections that are to be pro- 
duced. By this method the tonnage can 
minimum as the 
anticipated output is indicated 


be maintained at a 
before 
the day’s work has been commenced. 
If the total falls 


ments the cause is immediately sought 


below the require- 
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Furthermore, the indi- 


molder that is to be placed 


superintendent 
cates the 
on each job and in this way favorit- 
ism is Overcome and the most efficient 
is given the work for which he is best 
fitted. 

Brass Foundry. 

The 
foundry is handled in 
to that 
partment 


labor problem in the brass 
a manner similar 
followed in the iron de- 
All of 


secured from the storekeeper and if the 


grey 
the material must be 
weight of the 


variations between the 


castings and the metal obtained from 
the store is over 3 per cent an investi- 


gation is made. Losses so prevalent 
in brass shops have thereby been en- 
there 


had a 


that 
has 


fact 
material 


tirely obviated and the 
is a check on the 
wholesome effect 
Organization of Pattern Shop. 
The organization of the pattern shop 


is novel and since the Smith system 


has been adopted the output has shown 


an enormous increase. The _ original 
layout was similar to that of all other 
shops, the tools, such as lathes, plan- 


ers, ¢€tc 


fl or. 


being on the patternmaking 
Each patternmaker laid out his 
own work and*cut the material for the 
job. When this department was placed 
under Mr. Smith’s supervision he con- 
cluded that the work could be facilitated 
cutting of 
skilled in 


were 


if the laying out and the 
material were done by men 
these branches. Two men con- 
sequently secured to lay out the work 
for the entire patternmaking force and 
others were employed to prepare the 
material. With the exception of a few 
saws all of the tools in the patternmak- 
ing department were removed and set 
After 


material 


up in another part of the shop. 


the work is laid out and the 
cut it 1s 


trucks, 


taken to the pattern floor in 


and with the blue print as a 


guide, the patternmaker is only re- 


quired to fit, nail and glue his material. 


Not only has there been a big reduc- 


tion in the time required on each job, 


but a great saving has also been ef- 


fected in the amount of material con- 


sumed. Practically half of the pattern- 


fe Tee € nsist s ot 


making 


apprentices, 
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and many of the journeymen are prod- 


ucts of this successful system 
Pattern Storage. 

The method of handling and storing 
patterns is also very simple, no card 
system being used. The pattern stor 
age is divided into rooms, each one of 
which is numbered, containing shelves 
which are likewise indicated consecu 
tively The storage room and_ shelf 


numbers are stamped on each pattern 


nd these transferred to the 
the 
the 


Their return to the stor 


i 4 ~ 
symbols are 


office records and requisitions 


clearly show where patterns are 


to be found 
age 1s thereby simplified and an expen- 


sive card system is obviated in this 


Way 
Foundry Machine Shop. 

\ machine shop for the production 
of metal patterns, the finishing of iron 
flasks and 


quired from day 


such other work as 1s re- 


to day is an adjunct 
of the foundry and is in charge of its 
superintendent 


odd 


shop are 


Delays encountered in 


having jobs done in the general 


machine longer 


no expert 
enced and as the employes have be 
come skilled in this line of work, the 
cost of the same has been materially 


reduced 


PERSONAL. 

Solomon Ginsburg has been elected 
president of the New York Car Wheel 
Co., Buffalo, succeeding Joseph H. Ber 
ry, deceased. W. G. Smith has been 
chosen vice president and J. A. Venable 


secretary and treasurer of the company 
\. R. Lentz, formerly superintendent 
of the foundry operated by the William 


son Bros. Co., Philadelphia, has been ap 

Heindel 
Phis 
the plant of 
& Machine Co., 


the 


pointed superintendent of the 
Go., Pa 


acquired 


Foundry Hanover, con 
cern 


the 
at that place 


has recently 


American Foundry 


and will operate same 


in connection with its present plant 
Phe king of Greece has conferred upon 


(seo. Gi 


Blackwell, chairman of the 


firm 
of Geo. G. Blackwell, Sons & Co., Ltd 
Liverpool, England, the gold cross of 
Officer of the Royal Order of The §S 
viour, in recognition of his services in 
connection with the development of the 


mining industries of Greece 
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KA. 


Coleman has been appointed as- 
sistant general superintendent of the 
American Brake Shoe & Foundry Co., 


Mahwah, N. J. 
tendent of 


He has been superin- 


the company’s East Buffalo 
plant for several years. 

Arthur H. Buhl has been elected 
president of the Buhl Malleable Co., 


Detroit, to succeed his father, the late 


Theodore D. Buhl. Mr. Buhl has 
also been made vice president and 
general manager of the Buhl Sons 
Co., of which his brother, Willis E 


Buhl, has just been elected president 
Smith 


the 


been made a 
board of directors 
Aiken, Toledo, O., has been 


general 


Leon has meim- 
ber of 
Robert 


appointed superintendent of 


the Lloyd-Booth department of the 
United Engineering & Mfg Co. 
Youngstown, O. 

OBERMAYER BULLETIN. 

The May and June’ number of | the 
Obermayer Bulletin, issued by the S 
Obermayver Co., Cincinnati, contains 
the following special articles: “Rat 


Tailing from a Technical Viewpoint;” 


“The Right Way to Run 
Work in 


a Foundry;” 


the Foun 


“Progression ot 


dry;” “Chemistry and Experience in 
the Foundry; ard “How to Slag a 
Cupola ss 
GUN METAL. 
This alloy is so-called because it was 


at one time largely used for casting guns 


It contains about 90 per cent of copper 
and 10 per cent of tin, and is one of the 
The 
term “gun metal” should be restricted to 
about 10 [ 


strongest of the copper-tin alloys. 


alloys containing per cent ot 


tin, but is now often used as a synonym 


for bronze and sometimes for triple al- 
well as tin 


loys containing zine as 


PRODUCER GAS MELTING FUR- 


NACES. 

Question.—Have any form of pro- 
ducer gas fired furnaces been used for 
brass melting? 

Answer—While producer gas has 
not yet been adopted as fuel for brass 
melting, nevertheless its use is. being 
considered by a number of large brass 


foundries 

















SANDLESS CASTINGS* 


Casting Brakeshoes in Permanent Molds that Automatically Provide 


for Expansion 


JouHN 


ASTING in so-called chills is a 

method well known at the present 
time Outside of the making of rolls 
and ingot molds, we find the method 
ised for making bedsteads, sash weights, 
and other simple castings where there is 


no difficulty from undue expansion and 


contraction. The troubles arising from 


H 


SHAW 


shown in Figs. 1 and 2. The parts of 


the mold are so arranged that they au- 
tomatically open out sufficiently to 
take care of the expansion due to heat- 
ing without destroying the correctness 
of the ide The 


manipulation of the molds 


castings m: further 


in filling 


them with molten iron depends upon a 

















tz 
Fic. | Ml. C. B. A. BrakesHoe Mop 

an iron mold, and the lack of under proper knowledge of the temperature 
standing the regulation of tempera they must be kept at to insure the 
tures in casting into chills, have caused best all around results. 
many a failure of an otherwise good Construction of the Mold. 
idea. The mold is constructed essentially 

The greater part of these objections in two parts: The outer shell which 
have been overcome by the construc may be locked readily, and the inner 
tion of a peculiarly arranged mold, as ies in close contact with the shell, 

—_ and securely fastened to it. The de- 


sign of the mold is such that expansion 
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in two directions may readily take place 
unhindered except for powerful springs. 
The shell al- 


lows of a the 


arrangement of dies and 


ready replacement of 
former when damaged, this depending 
the 


allowed to 


upon the thickness of mold and 
the temperature they are 
reach, their composition, of course be- 
ing such that a high melting point is 
attained. Further attention is given to 
the molds in designing them, so that 


they may be closed and opened very 
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may be accomplished in a special heat- 
oven if desired. All 
cores are set in the regular way before 


ing furnace or 
casting. The metal is poured in rap- 
idly, and the mold opened as quickly 
as possible provided that the metal is 
set sufficiently that no bleeding takes 
The the 


mold however, prevents trouble if this 


place. elastic condition of 
time is not kept properly and the cast- 
ing allowed to remain in the mold too 


long, the disadvantage of such a pro- 
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quickly, and thus rapid work accom- 


plished 
Operating the Mold. 


In operating a sandless mold, it is 


necessary to coat the metal in contact 


] 


with the molten iron occasionally with 


a compound containing graphite and 


crude oil, or other refractory sub 


carried in a vehicle 
off by 


the surface of 


stance which in 


being driven heat will not ruin 


the casting 
In operating the mold, after spray 


ng it, the first few castings are rejected, 


the intention being to 


heat up the 


mold, though in continuous work, this 


BRAKE 


SHOE MoLp 


cedure in allowing the mold to heat up 


too much is naturally evident. The 
casting is then taken out and piled up 
so that the whole mass may _ cool 


slowly, so that the chilling effect of too 
rapid cooling may not cause hard spots. 

The molds should not be allowed to 
get too hot, that is beyond 900 degrees 
Fahr 


pand permanently and cause trouble. 


otherwise they are liable to ex- 


Coating the Dies. 
It is only necessary to coat the dies 
the 
being to get a thin layer of the 


every fifth peuring, more or less, 


idea 


refractory material evenly spread over 
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the face of the dies, which layer is 


properly kept up. Between this and a 
hot mold, and fairly soft iron, no un- 
due chilling effect results in the cast- 
ing beyond the very desirable closing 
In the 
brake- 
shoes, every fifth cast requires a spray- 
ing of the mold. 


up of the grain of the metal. 


case in point, the making of 


The system can of course be adapted 
in order to 
Thus by per- 


to mechanical elaboration 
get the lowest shop cost. 

forming many of the small operations 
automatically, by special devices, or 
arranging the molds to pass the point 
of pouring, much labor can be saved. 
The work that can be made by sand- 
less molds is naturally of a standard 
kind, where large quantities of the 
same piece are required. Hence _ its 


introduction for the brake-shoe, iron 


bedstead, and other work. Moreover 
for the car wheel, the usual cold chill, 
with a suitable adaptation of a center 
core makes a very easily handled 


wheel. 


Disadvantages. 


In presenting a method to the found- 
ry, it is always well to look at both 
sides of the problem. That is to show 


its : advantages and _ disadvantages. 
Here are the latter. 


The sandless mold is best adapted 


only to work of fairly large size, 
though practically everything can be 
made in this way if proper care is 


taken in the niceties of the construc- 
tion and manipulation 

The heating of the mold consumes 
some time and uses metal which must 
be returned to the cupola, though this 
can be avoided by heating in the oven. 
Molds are naturally expensive at first, 
and hence advisable only when a large 
number of castings are to be made of 
a kind. 

The red hot castings, if small, where 
machinery is to be done, or special re- 
quirements are demanded, must be 
practically annealed, either in pile, or 
by an oven. The silicon of the metal 
also must be a little higher than for 
sand castings. 

Advantages. 


The advantages are as follows: 
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A limited number of molds will 
make a large number of castings with 
very little labor, and this is not high 
class. 

The being 


practically smooth, and accurate in di- 


surface of the castings 


mensions, the loss of extra metal 


through excessive rapping of patterns 
in sand work is avoided, and no ex- 


department is re- 
quired beyond some little grinding of 
thin 


pensive cleaning 
fins. 

The life of the molds is long, as may 
be seen in ingot molds for brass, and 
iron bedsteads. 

The foundry plant is very small for 
a heavy tonnage. 

The process is adaptable for contin- 
uous melting and operating. 

Interchangeability of the dies in the 
shell makes it easy to keep the molds 
up to standard, and these dies being 
of cast iron are inexpensive. 

The 


power plant is 


installation of an expensive 


eliminated, the only 
power required being electricity suffi- 
cient to run cupola blower. 
CONVENTION FEATURES. 
The June number of The _ Blast, 
issued by the Detroit Foundry Supply 
Co., Detroit, is replete with sketches 
of some of the unofficial features of 
the Philadelphia 
American 


convention of the 
Foundrymen’s Association. 
In addition, it 


report of the 


contains a complete 


annual meeting of the 


Associated Foundry Foremen, and the 


“Random Talks on Iron” have been 
continued with an article entitled 
“Steel Processes in Different Coun- 
tries.” This number contains 28 pages 


and is bound in a handsome cover. 


REQUEST FOR CATALOGS. 
Prosper Aubie, Engineer, Societe Met- 
Lot et 


receive 


Fumel, 
like to 


allurgique du Perigord, 


Garonne, France, would 
catalogs from manufacturers of foundry 
suitable for in- 
The 
\ubie is 

a plant having 
pacity of 120 tons and it is probable that 
the contract for the rebuilding of the 


equipment of machinery 
stallation in pipe foundries 


which Mr 


ated Operates 


com- 


pany with associ- 


a daily ca- 


same may ke awarded American manu- 


facturers 






























CASTING UNDER DIFFICULTIES 





Pouring a Fifty-Ton Forging Machine Frame with Limited Melting 


Capacity and Insufficient Crane Power 


JABEz NAL! 


a MAKING of a U0 


ton casteng is not a dith 
cult problem in a_ foundry 
having ample cupola capacity 
with modern charging appa 


sufficient 


ratus and crane 
power for the easy  hand- 
ling of the molten’ metal 
ind the finished casting, but 
under other conditions it be 
comes very different prop 


sition. It is unnecessary to 
1c molder that only 


a few of the 


many foundries in 
this country have up to ‘date 
equipment, especially for this class 
of work This article will — briefly 
describe the making of such a casting 
under difficulties The credit for the 
excellent arrangements made to over- 


come these difficulties, the overseeing 
and ultimate success should be given 
to John Vodraski, the foundry super- 
intendent of the Ajax Mfg. Co., Cleve- 
land 


Figs. 1 


the progress of setting the cores, 


and 2 show the mold during 


the 
views being taken from opposite corn- 


ers lig ] shows the ce pe in the back 


STOUNT, sé up on blocks for finishing 


7 Ir ne , ) t 
and drving lig, 2 shows the arrange- 


out the 


anchoring 


part of 


the mold above the wing of the casting, 


with the the 


finished anchor in back 
ground. lig 


and 


ners m 


3 shows the mold clamped 


down center weighted, with run- 
and 
\nother 


lines of 


shown in the front 


ide as 


at the right of the illustration. 


runner to the left, the which 


are but barely visible, is carried 
the 
The reason for this will 


4 shows a 


out 


to a point in line with one to the 


> 


right, Fig. 3 


be seen later. Fig view of 
the finished casting. 


the arrangement of the pat 





w.th 
the 


ternmaker, ther 


tog< 
the careful work of 


molder and coremaker, 


have eliminated all risk 
which will al- 


the 


beyond that 


attach to foun- 


Ways 


dry business. But now we 
must consider the difficul- 


ties to be encountered be- 


fore our job is complete. 
Figs. 1 and 3 indicate the 
height of the crane run- 
way, 16 feet, and the 
small amourt of headroom provided. 
Upon this runway are two 3- 
moto; traveling cranes of a maxi- 


mum lift of 5 and 20 tons respect- 


ively. On the same girders of the large 
crane is an auxiliary hand power 
crane with a maximum lift of 7 tons, 


having hoist and rack, the traverse be- 
the 
This is the ultimate of our crane power. 


ing, of course, with main crane. 
A single cupola, 6 feet, 6 inches di- 
No. 10 Sturtevant 


fan directly connected to a 50-horse- 


ameter, for which a 


power motor gives a good blast, 1s 
provided, the whole giving a melting 
The 


area of the charging floor is very lim- 
ited 


capacity of 12 to 13 tons per hour. 


and it is not possible to store 
more than 25 tons of pig iron and a 


The 


cf this, as well as the coke required, 


small amount of scrap. balance 


must be 
the heat. 


hauled during the progress of 
The charging is done by the 
“strong arm” type of charging machine, 


in other words, hard labor. 


Fig. 3 indicates the position of the 
large ladles. The mold being set across 
the foundry floor, runners 18 feet in 
length are built at each end, that the 15 
and 18-ton ladles may be set in line 
with the 7-ton on the auxiliary crane 
and that they may be handled without 
using the traverse of crane. These 
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three give a capacity of 40 tons, but 
we are still 10 tons short, so two 5-ton 
ladles are arranged for the small trav- 
eler. 
The 


melting presents a problem of how to 


length of time required for 
keep the iron hot for 4 to 5 hours. This 
is done by first getting the ladles to a 
good heat, then using a 6-ton ladle to 
The 


first 10 tons or so are poured into the 


travel to and from the cupola. 


18-ton ladle and the next into the 15- 
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ton ladle from the small crane at the 
runner to the right of Fig. 3, followed 
by the 18-ton at the other end of same 
this 
commence pouring the 7-ton from the 


runner. As is about empty we 
hand power crane. In the meantime the 
large ladle is set down and the crane 
15-ton. 
While this is being emptied the small 
back with the last ladle and 
this as is 
up is poured into the top gate and the 


racked out to take up the 
crane is 


as much of needed to nil 





ry 
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ton. In the meantime these are kept 


covered with a charcoal fire and then 


the next 5 tons of hot iron are poured 
18-ton ladle 
with charcoal. 


into the which is again 
After this the 
15-ton ladle is filled to its capacity, and 
next the 18-ton ladle. Care 


taken to keep the crust from getting 


covered 
must be 


so thick as to prevent pouring. The 
7-ton ladle is next filled and placed in 
a convenient position to be picked up 
by the hand power crane, and a 5-ton 
ladle is filled and placed at the side of 
the mold, one is set 
As this is still work- 
ing satisfactorily (which 


Ww hile a sec¢ ynd 


under the cupola 


has always 


been the case so far) we can com- 


mence pouring. We first empty the 5- 





FINISHED CASTING 


operation, having taken in all perhaps 
7 minutes, is completed. 

The superintendent gives a sigh of 
relief and having still some iron in the 
cupola, he sees to the casting of the 
other emergency pieces on the heat, 
keeping enough hot iron for the feed- 
ing of the large casting. But you may 
ask, “What would happen if anything 
should go wrong with the cupola and 
maybe half or more of the heat down?” 
Well, 


besides this one, and in this case, the 


there are a score of other ifs 
best thing to do is to have it arranged 
that another casting of about half size 
Then you 
at least, 


be ready on the same day. 


can pour one or the other, 


and lay one over. 




















IRON CASTINGS=SOME CAUSES OF 


FAILURE IN SERVICE* 


Method Pursued in Ascertaining Defects in Locomotive Castings and the 


Remedies by which they were Overcome 


ROBERT JOB 


VERY manufacturer and user of iron 
from time to time meets with cast- 
ing difficulties owing to defects in the 
iron, and in order to reduce fractures, 
discards and unsatisfactory service to the 
minimum, it is of great importance to 
know definitely the cause of the defects 
in order to apply the proper remedy. 
In the course of everyday practice 
for many years, the writer has been 
interested in making a careful study of 
working 


these matters as an aid in 


out the most economical methods of 
manufacture and in securing the great- 
est efficiency in the output, and it may 
be of interest to give some _ details 
which have been observed from time to 
time. 

Purchase of Iron. 

In many foundries today, as was the 
case in one which first came under at- 
tention fifteen years ago, the practice is 
to purchase a number of different 
grades of iron—not by analysis, merely 
by brand—and to mix these in the cu- 
pola, with the object of obtaining spe- 
cial virtue from the combined proper- 
ties of the metals. The underlying rea- 
son for this plan is simply that one 
brand runs high in silicon while an- 
other contains an excess of manganese, 
and still another is high in phosphorus 
making the iron very fluid, and 
The 


method of mixing are well known to 


very 


weak. inherent defects of this 


every foundryman, for difficulty is 
found in keeping up shipments of each 
of the different brands, and even when 
they are in stock, it is by no means 
an easy matter to get a correct mix- 
ture in the cupola even under the most 
Consequently 


favorable conditions. 


the foundryman is troubled by irregu- 


meeting of the 
Materials. 


Tune 
Testing 


*Presented at the 
American 


Society for 





lar quality of castings, and it is diffi- 
cult to maintain proper control of the 
output, simply because there is great 


difference in the composition of the 
iron from day to day and even in dif- 
ferent parts of the heat, when the in- 
been to make a uniform 


tention has 


grade of castings. 
Variations in Composition. 


Part of this variation is due to the 
differences in the composition of dif- 
iron. 
dif- 
ferent shipments of one brand which 


ferent lots of a given brand of 


For example, we have known of 
have ranged from 0.8 per cent of phos- 
phorus to 1.5 per cent of phosphorus, 
while another showed an equal range in 
i still 


5 per cent 


its manganese contents, and 


from 2 to 


an- 
other has varied 
in silicon. Under such conditions it is 
obviously out of the question to expect 
uniform results in the product, for at 
one time the iron is strong and tough, 
while soon afterward it is weak or brit- 
tle, or is full of blowholes and porous, 
and the foreman, who under the best of 
conditions is none too free from trou- 
bles, finds himself in serious difficulty. 

In order to secure uniformly good 
results it is obviously essential at the 
start to have in the finished casting a 
composition which will give the prop- 


erties needed in service, and _ also 


adapted to the conditions of casting. 
Many 


experience 


service failures in the writer’s 


have been caused directly 


by this neglect to obtain a uniform 


composition suited to the service. We 
remember particularly instances’ in 
which locomotive cylinders and wheel 
centers failed within a short time, and 
on investigation it was found that the 
averaged 


proportion of phosphorus 


nearly one per cent, while the silicoa 
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was over two and one half per cent 
As a result the iron was so weak that 
little tenacity under impact could have 


been expected, although the price paid 
for this grade was considerably higher 
than the market rate for quality far bet- 
ter adapted to the service. 

In order to put a stop to these con- 
ditions under our own practice, a care 
ful study was made to determine both 
the composition and physical — condi- 
tion and structure which gave the best 
different classes of re 


service under 


quirements, and to determine the means 
necessary to secure this quality in the 
output 

Causes of Failures. 


In many cases of failure we found 


that the difficulty was due wholly, or 


] 


in large part, to the presence of blow- 


holes or to porosity or sponginess of 
the iron, and at times to the presence 
of considerable proportions of oxide of 
the Any of 


conditions, of 


iron and cinder in iron. 


the latter course, were 
direct indications of defective foundry 
practice and where they existed, defec- 
tive composition was also often pres- 
ent. 

In the daily routine of our foundry, 
general locomotive castings were made 
ranging in size from locomotive cylin 
ders and wheel centers to small cast- 
ings about one-quarter of an inch thick, 
and most of the castings required ma- 
this 


chining in some part. In view of 


wide variation in size and conditions 
of service, some doubt was felt whether 
grade of pig iron would meet 
the 


ever, we drew up specifications for a 


a single 


the requirements. At outset, how- 
strong medium iron and upon receipt 
of each shipment, sampled and tested 
each carload before acceptance, to be 
certain that it was of the desired qual 
ity. The same practice was also adopt 
ed with reference to our coke supply, 
and the proportion of ash and of sul 
phur were held down to reasonable 
At the same time methods of 
the the ladle and 


in the cupola were introduced to de- 


amounts 


treatment of iron in 


crease hardness and to remove oxide of 


iron and blowholes, and to increase 


the fluidity and density of the iron. 
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Improvement in the Quality of Cast- 
ings. 


As a result of these changes excel- 


lent results were obtained from the 
very start. The single grade of iron 
with the careful control of the quality, 
gave a degree of uniformity which had 
never before been possible, and by 


means of systematic treatment the 
properties of the iron could be varied 
as far as was desirable for the differ- 
ent purposes. 

In the machine shops the change had 
an immediate effect, for hard castings, 
blowholes almost 


Within a 


months breakages in service had fallen 


“porous iron” and 


entirely disappeared. few 
off to a very marked extent owing to 
the toughening of the iron, and at the 
end of the year the scrap coming in 
the [ the 
In order to keep track of 


was insufficient for needs of 


foundry. 
the wheel 


date, 


each 
the 


service, we stamped 


center as it was cast, with 


and after a lapse of three years not a 


single one had been broken in ser- 


vice. 
In the course of our routine work 
we found comparatively little difficul- 


ty in maintaining the desired quality in 


the shipments of the pig iron 
and the coke, though we soon 
learned that the systematic test 


of each carload of the raw materials 
was essential to insure proper quality 
of the product, for at one time a car- 
load of weak iron would be kept from 
service, and at another time iron which 
would have produced hard and brittle 
castings. Still again, coke would not 


be accepted which proved to be de- 
ficient in heating value or was of such 
quality that hard castings would have 
resulted. 

Cost of Pig Iron Decreased. 

By means of the method of purchase 
under specifications the cost of the pig 
iron was decreased, and in the foundry 
the proportion of discards was cut 
down owing to the fluidity of the iron 
the the 


metal from oxides and slag, and to the 


resulting from cleansing of 


increased strength and toughness of 


the product 
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what has been said it will be 


that 


From 


evident there is a definite cause 
for each of the defects which common- 
ly cause difficulty in service or in the 
foundry, and it will be seen that these 
may be very 


largely removed by 


means of systematic control. 


RAPID GROWTH OF THE 
NORTHWESTERN MALLE- 
ABLE IRON CO. 
25th anniver- 
sary, the Northwestern Malleable Iron 
Co., Milwaukee, 
somely 


To commemorate its 


has issued a_hand- 


illustrated 20-page brochure, 


which briefly sketches the career of 
this concern from its inception to the 
present day. 

The firm was established June 27, 1882, 
and was known as Elmore, Sivver & Co., 
Eltinge Elmore, Frederick W. 
and William A. Draves being the or 


ganizers. 


Sivyer 


Operations were commenced 


with a small cupola, one annealing 


oven, and a modest building to house 
the entire shop, while a little cottage 


served as an office. The working 
force consisted of 25 men and _ al- 
though the capacity claimed was 600 
tons per annum, it was some time be- 
fore. that production was. reached 
Shortly after the business was _ or- 
ganized, Mr. Elmore retired, selling 
his interest to Helmus M. Wells 
The first work which came into the 


shop was light and plain, but before 


many months contracts were made 
with several agricultural implement 
manufacturers. For producing this 
class of material, the cupola was 


found inadequate and in 1883 was sup- 
planted by a small reverberatory fur- 
On May 15, 1883, the firm name 


trom 


nace. 
Elmore, Sivyer & 
Malleable 


was changed 
Co., to the Northwestern 
Iron Co. 


Articles of incorporation were filed 


Sept. 8, 1888, Mr. Sivyer becoming 
president, Mr. Draves vice president, 
and Mr. Wells secretary and _ treas- 
urer. In the meantime the output 
had practically doubled and another 
furnace was added to provide facili- 


ties for the constantly growing de- 
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mands. Mr. Wells died Jan. 20, 1890, 
and on July 23, 1894, O. L. Hollister 
John M. Pot- 

July, 
with 
death 


was elected secretary. 


ter was. elected 


1896, 


treasurer in 
affiliated 


the 


having become 


the concern after 
of Mr. Wells. 

After ten 
nual 


shortly 
years of growth, the an- 
increased 
600 
number of em- 
600. On 
1902, Mr. Hollister resigned to 
the West 
Chain Belt 
now 


sales were six-fold, 


and from 
The 


increased to 


the capacity 
5,000. 


was 


tons per 
year to 
ployes 
July 1, 
become associated 
Allis Malleable 
Co., of 


with 
Iron & 
which concern he is 


president. Frederick L. Sivyer, son of 
Frederick W. Sivyer, succeeded to the 


office 


yf secretary, and at the same 


time was elected superintendent, suc- 


ceeding Mr. Draves, who continued 


as vice president until his death in 


March, 1906. On April 16 of this 
year, D. Ralph Day was elected secre- 
tary and the eldest son of the com- 


pany’s first secretary, Helmus  B. 
Wells, was elected second vice presi- 


With a 


plant abreast of 


dent. the 


ad- 


view to keeping 
the 
ditions have been made and old shops 


rebuilt. 


times, many 


At the end of 25 years, the com- 
pany’s capacity has increased from 
600 to 30,000 tons and the small cu- 


pola, with which operations were be- 
gun, has been replaced by eleven re- 
verberatory furnaces which are housed 


in six separate buildings. In addition 


to the furnaces, a 10-ton cupola is 
used for casting annealing pots, and 
15 annealing ovens are required for 
the castings produced daily. In the 
last quarter of a century, the histor- 
ian states that there have been few 
radical changes in the malleable foun- 
dry practice. The style of the fur- 
nace, the method of melting and the 


have remained 


that 


process of annealing 


practically the same in period. 


The most noteworthy innovation was 


the introduction of the chemist and 
this concern was among the first of 
the manufacturers of malleable cast- 


ings to build and equip a laboratory. 
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ARRANGEMENT OF A PATTERN SHOP IN 
A CONFINED SPACE 


OSCAR 


HIE requirements of this case were as 
i 


follows: The available space was in 
the corner of a large machine shop. The 
width of this space could not be 
24 feet, although the 


over 
length might be 
whatever was necessary to accommodate 
from three to six men, and the equip- 
ment of machines, which consisted of a 
band saw, a jointing (a “buzz”’) planer, 
a surface planer, a circular saw (pro- 
vided with both cross cut and rip saws), 
a large and a small lathe, the former 
provided with an overhanging face plate 
for large work, while the smaller one 
was practically a small speed lathe. 
One other condition had to be reckon- 
ed with—the line line 
parallel to the length of the space, so 


shafting ran in 


that either new shafting would have to 
be put up or the machines set crosswise 
of the shop. The practical pattern- 
maker will realize what this means, with 
and the 
must frequently 
work up lumber 16 feet long, when he 


reference to the circular saw 


surface planer which 


considers that the entire space is but 24 
feet wide. 


However, by proper arrangement of 
the facilities at hand, a very’ con- 
venient and comfortable little pattern 


shop was obtained, and is now in efh- 
cient use. It is the purpose of this ar- 
ticle to show how it was done. 

Fig. 1 is a plan of the shop as finally 
arranged. It is 24x60 feet, and has a 
line shaft running the entire length, 
nearly over the small lathe and just in- 
side the partition. The elevator shown 
on the plan is situated midway across 


the end of the floor and furnishes a con- 


E. PERRIGO 


venient means of bringing in lumber and 
of moving patterns in and out. 

The obstructions encountered in carry- 
ing out a plan was the elevator and the 
necessity of a clear passage from it 
center of the floor and a 
line of posts 18 feet from the sidewalk 
and 15 feet apart. The first limited the 
width of the pattern shop, while the sec- 
ond had to be avoided in locating the 
machines. 


through the 


In order to run long boards through 
the principal machines set crosswise of 
the shop, openings were left in the par- 
titions opposite each one and at a proper 
height, as shown by dotted lines. To 
prevent sawdust and chips from flying 
through these and into the shop, a mat- 
ter strongly objected to by the insurance 
companies, these openings were closed 
by doors hinged at the bottom. These 
openings were 18 inches high and as 
wide as the capacity of the machine ren- 
dered Near the elevator are 
opposite to which is a 
between the machines for 
taking patterns in and out. 

A work occupies the entire 
length of the room at the outer wall and 
furnishes space for five pat- 
ternmakers on ordinary work. A work 
table 4x8 feet is located near the fore- 


necessary. 
double doors, 
clear space 
bench 


sufficient 


man’s corner and near it the band saw. 
The large lathe is located with its head 
toward a window, so as to afford am- 
ple light when doing work on the over- 
hanging face plate. The small lathe is 
set close to the partition, as much out 
of the way as possible and yet near 
enough to the large lathe to be con- 
venient to the tools in use upon it. 
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Opposite the surface planer and circu- 
lar saw is a large work table 4x 16 feet 


and built low enough to permit long 
boards worked in these machines to 
pass over it. Next to this is a floor 


space 13x15 feet, 
may be handled. 
the space afforded is ample, as no very 
large or very long patterns are made. 
Across the end of the room near this 
space is a series of shelves upon which 
may be stored small patterns, many of 
which are made and many more 
brought in for alteration and _ repairs. 
The varnish bench is located here, this 
corner being usually devoted to the fin- 


where large patterns 
This disposition and 


THE FOUNDRY 


465 


it is very short sighted policy to pur- 
chase an inferior grade with the idea 
that it is economy. Consequently, it be- 
comes a matter of considerable impor- 
tance how we store, care for and issue 
these supplies, and right here we may 
find the legitimate field for practicing 
economy. 

In this case the foreman’s corner is 
one provided with ample light and con- 
veniently located for arranging suitable 
means for storing such supplies as are 
needed in the shop. Fig. 2 shows the sup- 
ply bench and cases built and provided as 
follows: The bench, proper, is built of 
the usual height 12 feet long 30 inches 
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Fic, 1—PLAN of! 
ishing and varnishing of patterns that 
may be handled by an apprentice. 

In the patternmaker’s bench, along the 
front wall, are the usual drawers, one 
large and one small one for each man. 
The small drawer is used for such small 
articles and tools as may be most fre- 
quently needed, while in the larger draw- 
er is stored more bulky and less fre- 
quently used tools, etc, while on the 
walls between the windows are the tool 
cases of the men and _ suitable 
upon which may be placed 


shelves 
such arti- 
cles as brads, screws, etc., and by which 
arrangement the 
from unnecessary 
available for 
work bench. 


bench is saved 
litter rendered 


legitimate uses as a 


space 
and 
its 


Pattern shop supplies cost a consider- 
able amount in the course of the year, 
shop, 
if these goods are first class, and 


even for moderate sized 


that is, 


a very 





| 
— mm c 


PATTERN SHOP 
wide. At the left hand end a space 10 
inches in height, the width of the bench 
and four feet in length is occupied with 
pigeon holes for holding wood and leath- 
er fillets and wood dowels. Beneath this 
is formed fifteen boxes for holding rap- 
ping plates. At the right hand end is a 
cupboard 18 inches deep, opening at the 
end of the bench and having one shelf— 
this used for 
shellac jars, etc. 


is holding alcohol cans, 
To the left of this 
space is provided for six shallow draw- 
ers properly divided for storing pattern 
letters and figures. 
three 


Next to these are 
and deep drawers where 
bulky packages and surplus articles may 


be stored. 


large 


All these compartments are 
protected from dust except those for the 
rapping plates and the ends of the fillets, 
which latter may be covered by a door 
hinged at its lower edge, if desired. 
This supply bench is located under a 
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window which occupies a space equal to 
one-third its length; consequently, it is 
not possible to build cupboards or shelves 
through the entire length. Therefore, 
two cupboards are built each four feet 
wide, three feet high and 12 inches deep. 
These are closed by double doors and 
provided with shelves suitable for stor- 
ing such articles as brads, wood screws, 
glue, shellac, sand paper, dry colors for 
making colored varnishes, beeswax, brass 
dowels and a variety of similar articles. 
Lamp black must be kept in a closed 
sheet metal can and in some open place 
where it can have plenty of air and be 
readily seen, on account of its liability 


to spontaneous combustion. 


lil 


i 


Ui 
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CABINE1 


Pattern lumber of a good quality is 
difficult to find, expensive to purchase, 
requires considerable care in its preser- 
vation in proper condition and should 
be used with due regard to economy. It 
was from considerations similar to these 
that the lumber racks shown in Fig. 3 
built. As will be 
readily seen, it would be awkward and 
inconvenient to carry lumber in through 


were designed and 


the double doors, and the plan of piling 
the lumber on its flat sides, even with 


the various thin . 


pieces separated by 
strips, would so place it as to be very in- 
convenient to get at certain thicknesses 
that might be in the middle or bottom of 


the pile; again, no lumber is in as good 











LUMBER RACK 
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a condition when resting on its side as 
upon its edge. By placing the thickest 
lumber at the bottom of the rack and 
graduating to the thinnest at the top, 
the weight is properly distributed and 
the labor of putting in and taking out 
the planks and boards very much re- 
duced. 

This lumber rack is composed of three 
frames, each about six feet wide and 
six feet high, composed of sides and base 
of 3x3 spruce and having five cross 
bars of 2x3 spruce bolted to them, as 
shown. bars are 
vertical pieces of half-inch, round iron, 
whose upper and lower ends rest in 
holes in the cross bars. In this case the 
rods at the top may be long enough to 
pass through the upper, the second and 
into the third cross bar. The third and 
fourth space may be constructed in the 
same manner, while the rods of the bot- 
tom section should be considerably far- 
ther apart, so as to admit four-inch 
planks. Those at the top may be not 
over three-quarters of an inch apart. It 
will be found advantageous to plane the 
lumber to certain regular thicknesses as 
soon as it is received, as this will permit 
it to season better, and although the lum- 
ber is purchased as kiln-dried lumber 
every patternmaker is well aware how 
little’ fitted for good pattern work most 
of this lumber is when he gets it. 

The three frames described are placed 


Between these cross 


SHOP KINKS 
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six feet apart, fastened to the floor and 
the partition and secured at the top by 
the long upper rails, as This 
rack, being located at the corner of the 
room permits convenient access through 
the door at the end for introducing lum- 


shown. 


ber, and the opposite end being open to 
the pattern shop permits its ready re- 
moval. 

By enclosing this rack on the inside 
and top, providing a tight door at its 
inner end and supplying it with a steam 
coil under the lumber, a very efficient 
and economical dry room may be pro- 
duced. 

The general plan and arrangement of 
this pattern shop is submitted, not only 
as one that has answered admirably un- 
der the somewhat adverse conditions 
which rendered its design necessary, but 
as having several very practical features 
that may be incorporated in the design 
of a shop under more favorable circum- 
stances. 
the form of lumber rack and the supply 
bench and their location with reference 


to the other component parts of the de- 


Among these may be mentioned 


sign. The object is, of course, to so ar- 
range these that while all the machines 
are conveniently near the workmen and 
each other for practical use, they shall 
not be so arranged as to obstruct or in- 
jure the efficiency of the workmen in 
their regular duties. 


OR SHORT CUTS, 


AND DONT’S* 


By THE CLEVELAND CLUB OF ASSOCIATED 


N NO than in 
making, does the individual have the 
develop his 


trade, more pattern- 


opportunity to original 
ideas and carry them to a successful 
issue, yet there are many patternmak- 
ers that content to 
dent and do certain jobs today in a 
just because they 
some one else do a similar job in like 


are follow prece- 


certain way saw 


Manner years ago. 
*Presented at the Philadelphia convention 
of the American Foundrymen’s Association. 





PATTERNMAKER FOREMEN 

It is the object of this paper to keep 
the patternmaker thinking along new 
lines, to show this by a few examples, 
and to impress it particularly by a se- 
ries of “don’ts.” 

For 


instance, we say, “Don’t 


forget those simple geometrical prob- 


may 


lems that you learned years ago while 
at school (we used the term years ago 
advisedly) that you may need today.” 
But don’t the 

about that 


always follow round- 


way of working may 
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have been taught you by the pro- 
fessor. How many _patternmakers 
waste time and brain power, for in- 
stance, struggling with the simple 


problem of striking the ellipse. 


Striking an Ellipse. 


Various and curious have been the 
devices contrived for delineating the 
contour of an ellipse. and the fact 


does not seem to be universally known 
that the true way is the simplest. Fig. 
1 shows how this can be done with the 
ordinary steel square, or in fact almost 


anything that is handy, having two of 


its edges at right angles, and a thin 
a ~ Tra 
7. \ b 
e _ —E —. 
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| 1—STRIKING AN ELLIPSE WITH A 
Sou al AND TRACING BAR 
stick, about ™%4 inch x inch, a little 


longer than one-half the 
ter of the 

Take the pieces on which you wish 
to lay out the ellipse, mark off the cen 
the 
transfer 


major diame- 


ellipse. 


also major and 


the 


minor 
lengths of the 
semi-minor diameters 


semi-major and 


stick, driving in two fine brads 
at these points. Next, place the square 


on the center lines, the intersecting 
uuter edges at the center of the ellipse, 
drive in three small brads as shown at 


bl, b2, 


square in position. 


and b3, which will secure the 


Then, placing the 


stick in position the two brads will 


project through the under side slightly 


S 


less than the thickness of the square 


bearing against the two edges 


outer 


move cerefully to the right and_ the 
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tracer will mark out one-quarter of an 
accurate The 
can do the same thing on his drawing 


ellipse. draughtsman 
by utilizing his set square or triangle 
and thumb tacks, two pins and sliver. 
Different Application. 


2 illustrates the same principle, 


Fig. 2 
the application being slightly different. 
Take a piece of wood, large enough 
to make one-quarter of the ellipse, trim 
off one end square with one edge, 
place the end against the edge of an- 
other of the 
straight on one edge, and brad them 
lightly to the table. Take a 


strip and drive two brads through it 


piece same thickness 
narrow 


as shown in Fig. 1 
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Placing the tracer 
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lic. 2 


PIECES OF 


AN ELLIPSE WITH Two 


Woop 


3AR 


STRIKING 


AND A TRACING 


the 


slide 


the stick, draw to 
the brads to 


inside edges of the two 


at the end of 
right, 
closely on the 


allowing 


the 
method; 


result is 
first 


by simply reversing the pieces you can 


pieces of stick, and the 


same as secured by the 


get the other parts, or you can cut out 


the quarter and use it as a templet. It 


is exactly the same as an ellipsograph 


and just as accurate; but how often 


do you rub against a patternmaker 


with one in his kit? Some are minus 
other things more essential than an el- 
lipsograph, but a few brads and a stick 
are always at hand. 

Fig. 3 is an illustration of turning 
up in the lathe an elliptical valve which 
will fit accurately in a circular pipe at 


an angle of 45 degrees. Having the 
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the 


ellipse, ascer- 


diameter of the pipe, which is 


diameter of the 
tain the major or long diameter by 


laying out the angle; cut out of a piece 


minor 


of stock an approximate ellipse the re- 
quired thickness of the valve, leaving 
sufficient stock on the edges for turn- 


ing off; then take two pieces large 


enough to take in the butterfly and 
tail stock centers and of sufficient 
length and rigidity, fasten them se- 


curely in the center of the piece for 
the pattern, at an angle of 45 degrees, 
center the ends and proceed to turn. It 
is not as difficult as it looks, the dotted 
the sketch showing the 
act contour of the edge as the piece re 


lines in ex- 


volves, and with a modern screw feed 
———_——_/ 
on AL t 
4 
VA 
I'1c. 3—TuRNING AN ELLIPTICAL VALVE 
lathe, would be easy. This is a very 


quick way and will insure a perfect fit 
in the pipe. 
Fig. 4 is 


layout of an 


a fairly good approximate 
the 


and c¢ 


divider 
d the 
Space off be 


ellipse by 
route, a b is the major 


minor axis of an ellipse. 


equal to the semi-minor axis c 0, using 
a eas the radius for the arc at each 
end of the minor axis. Bisect e o at f 


and space off eg equal to ef and use gb 


as radius for the arc at each end of 


This 


approximate method, very nearly ap- 


the major axis. is a very good 

proaching perfection when the differ- 

ence in length of each axis is not great. 
Arcs of Circles of Large Diameter. 
To the 


whose center is inaccessible, or whose 


strike true arc of a circle 


radius is so large that it is not prac- 


ticable to strike it by means of a long 


trammel or rod, there is nothing to 


compare with a steel tape, using a 


chalk line for the radial lines. Fig. 5 


is illustrative of a method which is ac- 
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curate and also easily applied. It rep- 
resents the three curves necessary for 
the layout of a bend pipe of a large 
the 

find 


center, 


radius. 
first 
the 


Having chord line it is 
versin or 


which 


necessary to the 


rise in the may be 


done by using the following formula: 
d—y ad? — ¢? j 
5 = versin. 
Reducing this to shop lingo, it reads 
the the sub- 
tract the square of chord, then extract 


from square of diameter 
the square root of the remainder; sub- 
tract that from the 


two. The 


and di- 


the 


diameter 
rise 


vide by answer is 


or versin. 


d 


ic. 4—ApproxX1IMATE METHOD OF DRAW- 


ING AN ELLIPSE 


Next it is in order to cut a board 


in the form of a base be- 


a b, the 


triangle, the 
ing the chord line as shown at 
You from the 
that it is necessary to extend 
the triangle at a 


which is done by making the base line 


apex at c. will note 
sketch 
ends of 


the and b, 


one inch below the chord line, parallel 
strike the 
the one triangle, it 


three 
will 


with it. In order to 


curves from 
be necessary to screw onto this piece 
a narrow strip in the center at right 
angles to the base line, as shown at c, 
its length equal to the diameter of the 
pipe. laid 


chord line, place the triangle in posi- 


Having out the center 


tion, driving into the table or layout 


board three brads as 


b3. 


point as marked and move to the right 


shown at bl, b2, 


and Place the tracer at either 


or left, taking care that the base of the 


triangle remains in contact with brad 
marked b2, and if to the right with 


brad b3, or if to the left with b2 and bl. 


The tracing point will delineate the 
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true curves and you will not have to little study given to the old machine 
go out on the street or require the area will certainly improve it. For instance, 
of a 10-acre lot to do it in, as we are’ take an old cross-cut saw table in run- 
informed has been necessary in some ning condition in a pattern shop where 
cases the table has not been graduated so 

Advice for the Patternmaker. that octagon, hexagon or miter or 

To the patternmaker, we would say, other degrees can be cut on it, by 

don’t be a shop knocker, but make the _ placing the guide in position. This ta- 
, Tracer 
nee ii 
— | _ 
| 
C.| |, Tracer 
a.\,0 27 ~ b., h 
a = iF 
= Oe | Ro, 
| 
Tr itcatnnicte 
Fic. 5 —DRAWING AN AR( 
best use of the tools at hand; remem- ble is easily improved and made equal 
ber that only a very few shops are up- to the modern ones by simply apply- 
to-date. ing a piece of board on which the seg- 

When speaking of an up-to-date ment of 90 degrees is laid out as shown 
shop, most of our mechanics of today’ in Fig. 6. 
imagine that a shop of this kind must 
be equipped with a lot of new ma i aes | 
chines that most of them have never whee a | 
seen, or that take an age to learn to | 
operate Sp 

It never will occur to the work- 
man that he himself should be an up [ _, 
to-date mechanic, with new ideas, and | iS . 
that he should add to that ancient | % wa 
shop which has, perhaps, for years | Y ¢ 
buttered his bread to his satisfaction fe 
Instead, he often curses the old place Gr, f 
as not being up-to-date, and character i B 
izes his employer as being too tight ¥ 
fisted or too selfish. : 

The old saying is that there is no a Le nf 
ocean so deep but that it has a bottom 1 | C ) 
The failure of the old shop in not 
putting out work to compete with 
others is not always due to the em : 
ployer’s selfishness. But getting down Fic. 6—Guipe Boarp For THE SAw 
to the bottom is due to the workmen 
employed in such a place, for can you To correctly make this board is 


find such a shop-knocker that will even simple. Take a board jointed and of 
try to make the best use out of that parallel thickness the full width of the 
machine which he already has? table, and place it at the left of your 

Old machines are not always scrap. saw; screw or nail strip D as shown 
or useless, just because there is a_ in Fig. 6; place in slot as shown in 


more modern one on the market; a_ Fig. 7 and rip off to width. This done, 

















August, 1907 
take it to the bench and square from 
the ripped side and lay out the seg- 
ment as shown in B, with the center a 
convenient distance from edge so that 
guide C can be seen crossing it. 

This guide has two pins to steady it 
in different positions, without interfer- 


ing with the edges; the one far enough 
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gles of different degrees, as segments 


for rings, sometimes in _ quarters, 


sixths, eighths, twelfths, or any part of 
This 


and 


a circle. is very hard for most 


workmen, many of them waste 
more time in trying to butt these to- 
gether than it should take to complete 


the work. 




















in from the center, so as to allow a With a simple improvement to our 
— 0 
5) 
B ‘ 
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¥ . A Saw 
J B Degree board 
F fe C Guide 
D Sli 
PO / FE Dividing Post 
, G Segment | 
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Saw Table 7 
Fic. 7—Boarp Appiiep TO SAW TABLE 
number of holes on the different de- first device, this can be done very eas- 


grees in board B. 

Place this guide piece on the differ- 
ent degrees on board B and bore from 
guide C Put 
pins in the guide C and the improve- 
ment is complete for 


through board B. dowel 


any straight work 
to be cut to any angle, 

The work is not always of a straight 
nature and curves must be 


cut an- 


on 





one-tenth the time 
ind 


ily in about re- 


quired for any other way all hard 
labor will be avoided and a better joint 
will be made. 


Another Improvement. 


Improvement No. 2 can easily be 
added at a very small cost to the em- 
ployer. This consists of a straight 


and parallel piece as shown in Fig. 8 


, 






























placed on the device shown in Fig. 6 


at the 
made by 


degree. It is 
the following method: 


desired easily 
Take a straight and parallel piece as 
I, Fig. 8, of any 
and rip a tongue of about 1 inch on 


shown at thickness, 


edge. Take two pieces marked F and 
H, Fig. 8, of the same thickness about 
4 inches long and 2 inches wide, and 
groove to take tongue of piece I, cut- 
ting and fastening piece H tightly to 


place an 


piece I, as shown; then in F 


window spring by boring a 
jain F, 


as shown. Get a thumb 


 - 
4 
J 
FTX 


& ihe. G 
Pes Se 


Sy" 















ly 
tea 


FOR SEGMENT 


S—ATTACH MENT 
WoRK 


screw K and nut to fit it, cut a notch 
in the groove to 
bore a hole that the 


take the nut in 


receive the nut, and 


thumbscrew will 


the notch and tighten 


tongue in I. 
the 


down on the 


In using it, segment is first 


ie band saw to the size 


| 
required \ chord is 


sawed on t 


found corre 


ynding to the number of segments 
vanted for the circle; the length of 
the chord is made the distance be 
tween the spring piston J in F and 
the cutting point of saw or face of 
post H The first cut of the proper 


degree is made with the spring drawn 
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in with the segment as shown in Fig. 

8. The other end or length is cut by 

bumping the end already cut against 

the spring piston as shown in Fig. 9. 
Cheap Sanders. 

Another very useful labor saving de- 
vice for this curved work is a cheap 
sander, which can also be rigged by 
the employe without great cost, as the 
lathe in the shop can be used. 

Take the extra face plate, screw a 
disc to it, the 1 turn 
to about 10 inches diameter; then get 


true up face anc 
a sheet of coarse sandpaper and four 
pieces of leather or rubber about % of 
an inch 


square; place your paper on 
l 3 I 


the disc, first dampening slightly on 
the back, and bend the corners over 
the edge of the disc and tack it on 


through the leather or rubber. By 


placing a block on the bed within 4% 
of an inch of the disc, and just to the 
center of head of lathe, so that it can 
easily be removed and also tilted, it 
is ready for work. 

This rigging can be used to good 
advantage for making a number of tail 
discs, round 
and small flat surfaces. 

Band Sawing to the Line. 


Don’t start your job until you have 


prints, segments, prints 


it well in mind, or you may strike a 
snag later on. 

Don’t proceed with the pattern with- 
out noting the metal of which it is to 
be cast. 

Don't 


fail to the 


grade of pattern is temporary, medium 


inquire whether 
or standard. 


Don’t forget that the art of quick 
pattern making lies in knowing where 
to slight it,—but 

Don't the habit of 
The that work 
according to his job is a valuable man. 
with fool 
troubles of his 


form slighting 


everything. man can 


Don't trouble the boss 


questions He has 
own, besides you may expose your: ig 
the same time. 

Don’t try to 
really 


norance at 
without 
the 
which the boss may have 


get along 


necessary information on 
job at hand, 
negiected to give you. 

Don’t make unnecessary layouts of 


work. 
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Don’t take time to lay out a job, 


then not use the layout; properly 


used, it will save time on the job. 
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out the floor between your bench and 
the old man’s desk. 
Don’t construct large patterns with- 








Don’t fail to study economy both of out provisions for handling, shipping 
material and time; both cost your em-_ or storing. 
ployer money. Don’t be stingy with your core 
Don’t miss checking up all dimen- prints. 
sions on the drawing before proceed- Don’t be afraid that well defined 
ing with pattern. center lines will spoil the looks of 
| 
| 
| 
| 
! 
| 
; 1, - 
B | 
| 
saw 
P 
c ) 
| 
| 
D 
. 
D 
c 3 A 
J 
Saw Tabl 


Fic. 9—DeEVICE WITH 


Don’t make a pattern without know- 


ing how it is to be molded, simply be- 
cause the old man told you to do so. 
Don’t accept first 


your inspiration 


as to the molding and construction of 


a pattern; try and think out another 
way. 
Don't start a job you don't see 


through, expecting to get an inspira 


tion as you go along. This idea wears 


SEGMENT 





IN PosiTION FoR SECOND C 


your job. They will look good to the 


checker, and to the lad who may have 


to change the job later 


Don’t fail to put center lines on 
your core boxes, as well as your pat- 
terns. A pattern like bread that is 


cast on the waters, is seen again after 


many days, and it may be up to you 
to change it. 
Don’t look as pleasant as a calf’s 


when the boss gives you a dis- 


agreeable job. Do it cheerfully, and 


if you think he is rubbing it in, you 


can always quit; and if he really 1s, 
had better. 
pick out all the 


when 


you 
Don't snaps for 


yourself, you have help on a 
job. However good you may be 
Don't 


Don’t 


forget there are others. 


despise the help of the ap- 
prentice on the job. He did not come 
in simply to learn to varnish, so let 
If he 


him do things. falls down, pick 


him up, and— 


Don’t forget you had your troubles, and 


hen you are a has been, he may help 
V¢ 
Dor think that you know it all 
| 
\ 
< \ 
_ 
ic. 1O—Homer MAaApE SANDER 
re other men that know a littl 


Don't do by hand that which the ma 


should de but you 
) have » wait vour turn at 
nd-saw to cut off a toothpick 
Yon t to study yo machines 
to get the most out of thet 
) t take berties ) long chances 
the jointer, especially when the 
es au better a {¢ Ww Shavings 
nd your vise than a cripple mitt 
1) t ke long chances on the ath 
bet tiie oC ‘An ounce Ot 
ntion is worth pound of curé 
) t waste tin setting bevels fe 
rd cuts that are arranged for on 
saw table or trimmer A little 
Iculation and the indicator 1s 
Jon't think because you see a cir- 
the drawing that the work must 
( I n the lath other pieces t 
times, and 
Don’t forget that a sharp band-sa 
good to ind sawing to the line 
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Don’t use your material for a foot- 


stool before working it up. It’s hard 
on the machines. 
Don’t wait until the rip or band- 


saw is just sharpened, then saw nails; 
if it must be done, do it before. 

Don’t swear when your plane hits a 
nail. The chances are you put it there 
yourself. 

Don’t sandpaper each piece as you 
put it on the then 


pattern, plane it 


afterwards. It takes time to sharpen 
tools, and— 

Don’t forget to buy your own. 

Don’t round up the ribs and corners 
of a pattern until all pieces have been 
assembled. 

Don’t throw too much work on the 
foundry, but occasionally a little stop- 
ping off saves time. 

Don’t leave the making of the stop- 
off piece to the foundry carpenter; he 
may not see things as you do. 

Don’t grain, for a dis- 


7 
giue cross 


torted pattern is very apt to be the 
result. 
Don't glue two pieces of wood to- 


gether that have just come out of the 
ice box. It’s too chilly on the glue. 
Don’t carry your tools in a collar- 
box and expect the steady pins to fur- 


nish the ones you haven't got. 


Don’t borrow tools and forget to 
return them, and especially 

Don't borrow when the other man 
is not looking. 

Don’t go to work so loaded that 
everything ‘appears double. It’s hard 


to guess the right thing. This applies 
only to a few. 
Don’t assume any pattern is correct; 


treat them all with = suspicion until 
proven. 

Don’t proceed with the alteration of 
an old pattern, without first carefully 
checking it up. 

Don’t proceed with another work- 
man’s job without checking his meas- 
urements. 

Don't use screws when nails will do 
the work as well; nails go quicker and 
are cheaper. 

Don’t forget that supplies and lum- 
other fellow 


ber cost money; if the 


is paying for them—so 





August, 1907 
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Don’t fail to practice economy, and 

Don’t lug in a 16-foot plank and cut 
a 4-inch or 5-inch print out of the 
middle; it’s easier to turn over the 
scrap pile. 

Don’t keep your bench so littered 
up that it takes five or 10 minutes to 
find some small tool you just laid 
down. 

Don’t think because you happen to 
be a relative of some member of the 
firm that you are entitled to more 
privileges than any other man. 

Don't try to do as little as you can 
for the most you can get, and— 

Don’t do any fooling during work- 
ing hours; you are paid for working— 
not playing. 

Don’t fail to report promptly when 
your job is completed. 

Don't stand around and look wise 
when waiting for a job. Get busy 
with your oil-stone. There are always 
tools to be sharpened. 

Don’t fail to check up your pattern 
when complete. 

Don’t leave your mistakes for oth- 
ers to find; find them yourself, and if 
you do— 

Don’t let them go on a chance of its 
getting past the checker. Be sure 
your sins will find you out, even if it 
does rope in the other lad. 

Don’t say “that is near enough.” 

Don’t fail to number and place loca- 
tion marks on all loose pieces of pat- 
tern and core boxes. 

Don't forget to place a marker upon 
the core print, if the core can be re- 
versed. 

Don’t fail to nail the lead letters and 
numbers on the pattern. One nail in 
each letter is not enough to insure 
them staying right side up. 

Don’t number the core boxes upon 
the face of box; sand in time will 
wear it off. 

Don’t size up your job and guess at 
the amount of lumber; keep account of 
the boards as you cut them up. 

Don’t forget that an easy way to 
figure lumber is to multiply the length 
in feet by the width and thickness in 
inches, and divide by 12. Example: 
9 feet x 8 inches x 1% inches + 12 = 


9 feet. 
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Don’t forget to mark upon the side 
of core boxes which way lifting hooks 
for the cores are to be placed. 

Don’t forget to mark the length of 
standard cores upon the pattern, when 
used. This saves the molder’s time, 
as well as the core maker’s 

Don’t waste time doing unnecessary 
work. 

Don’t spend time and money giv- 
ing patterns a plano finish. They are 
not used for ornaments. 

Don’t get into a rut of doing any 
certain work; try and improve upon 
your method, as well as lessen the. 
time. 

Don’t think you know more than the 
boss, even if you do. 

Don’t expect the highest wages, un- 
less you can produce the goods. 

Don’t make a practice of being late 
at work. 

Don’t do government work in the 
company’s time. 

Don't keep one eye on the boss and 
another on your job; it’s difficult to 
watch them both. 

Don't take off your apron and look 
for a chance to wash up before quit- 
ting time. 

Don’t dig ditches in the grindstone. 

Don’t touch a broken band-saw un- 
til the machine has stopped running. 

Don't leave the jointer with a heavy 
cut on; run the table up. 

Don’t make the final calipering of 
your work while the lathe is running. 

Don’t use double-ended turning 
tools, they are dangerous. 

Don’t forget that a tooth plane bit 
makes an excellent turning chisel for 
straight work. 

Don’t forget that dowel pins belong 
in the cope half of pattern. 

Don’t fail to secure your work well 
in the lathe either between centers or 
in the face plate. 

Don’t stand directly in front of the 
rip saw, when sawing; they some- 
times kick. 

Don't provide bottom boards for 
core boxes unless necessary; they are 
often a waste of time and material. 

Don't fail to make the necessary pro- 
visions for rapping and drawing the 
pattern. 









































MANGANESE IN CAST IRON*« 






Discussion of the Effects of the use of this Alloy—Increases Carbon 


and Decreases and Neutralizes Sulphur 


HERBERT E. 


HE literature in re- 
effect of 


iron 


gard to the 


manganese in cast 


contains many contradic- 
tory statements. As is 
usual in such cases, these 


statements were correct for 


the work with which the 


writers were familiar. The 


errors come from drawing 


general conclusions from 
special experiments. Four 
years ago, in a paper be 
fore your association, | 
called attention to the 


confusing statements in regard to car- 
bon in iron. I then cited two opposite 
statements made by different authori- 
showed that both were cor- 


the limited 


ties and 


rect in area of their ex- 

periments. Today I wish to reconcile 

the diverse opinions in regard to man- 

ganese in iron. 

Effects of Manganese on Hardness. 
One 


cast 


authority states that mangan- 
ese hardens iron, while another as 
confidently asserts that it has a soften- 
ing influence. Both are correct. There 
are two conditions which determine 
the effects of manganese on iron; first, 
the percentage of sulphur present and 
second, the amount of manganese. 
These two conditions are so bound up 
with one another that it is almost im- 
possible to consider them separately. 

Manganese tends to increase the per 
of total carbon; to increase the 
amount of carbon held in the combined 


condition; to 


cent 


sulphur; 

and to neutralize the effect of the sul- 
phur. 

Action of Manganese 

Carbon. 

Manganese itself will hold more car- 


decrease the 


in Increasing 


‘Presented at the Philadelphia « 


\merican Foundry 


men’s Associatior 





FIELD 

bon in combination or so- 
lution than will iron, hence, 
an increase in the per cent 


of manganese in an 


iron 
tends to increase the car- 
bon. This is especially true 


where the 
added to the la- 
ferro-manganese or 


in cases man- 
ganese 1s 
dle as 
spiegel, since the per cent 
of carbon in these two in- 
cent of 
carbon in the whole. When 
the manganese is 


creases. the per 


charged 


into the cupola, it acts 
in two ways to increase the 
carbon First, it partially prevents 
the carbon from being oxidized 
when the iron passes through the 


melting zone of the cupola, and second 
it increases the absorption power of 
the iron for carbon hence, the 
iron in passing through the incandes- 
will absorb more carbon. 
The higher the manganese present, the 
greater will be the amount of carbon 
so absorbed. 


and 


cent coke, 


In the paper above re- 
pointed out that, other 
things being equal, the higher the total 
carbon, the softer the cast 
manganese 
then, tends to soften the iron by in- 


ferred to, I 


will be 
iron. An increase in the 


creasing the total carbon. 
Action of Manganese in 
Combined Carbon. 
The softening tendency, due to the 
manganese raising the total carbon, is 
to a counter-balanced 
by the action of manganese in forming 


Increasing 


certain extent, 


combined carbon. This combined car- 
bon is not the hardening carbon which 
gives the intense hardness to quenched 
steel but is a definite compound of 


manganese and carbon. The carbon 


so united is called carbide-carbon. It 
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is this tendency to form a hardening 
carbide that has led many to state 
that manganese hardens cast iron. The 
hard, gritty nature of some high man- 
ganese irons is due to this carbide. We 
are all familiar with the high mangan- 
ese pig irons which have a dark, open 
No. 1 fracture, which, even to the ex- 
pert eye, would be graded as a number 
1. When we try to drill this iron, we 
find that it is almost impracticable to 
do so. with any ordinary drill and 
with specially hardened and shaped 
drills, it grinds rather than cuts. This 
peculiar nature of high manganese 
iron which makes it so hard to drill 
is due to an innumerable number of 
small particles of this very hard car- 
bide. 


Action of Manganese in Decreasing 
Sulphur. 


It has long been known that man- 
ganese tends to eliminate sulphur 
from iron in passing through. the cu- 
pola. This elimination is due to the 
fact that manganese forms a compound 
of sulphur which separates out of 
iron at a high temperature. This 
temperature is above the melting point 
of iron and hence the compound 
passes off into the slag. Sulphur hard- 
ens iron and, as manganese tends to 
eliminate sulphur, it has a decided 
softening influence upon the iron. This 
influence, of course, is an indirect one, 
as it is due to the absence of the sul- 
phur rather than to the presence of 
the manganese. 

There has been considerable discus- 
sion in the last few years over the 
value of manganese ore as an elimin- 
ator of sulphur in cupola work. Some 
German experimenters have stated that 
a large proportion of sulphur may be 
removed by the correct use of man- 
Some of 
our American foundrymen working on 


ganese ore and limestone. 
the same lines, have obtained results 
which are not nearly so convincing. 
Many reasons have been given for this 
discrepancy in results and the prevail- 
ing Opinion seems to be that the dif- 
ference is The 


use of manganese ore in cupola prac- 


one of temperature. 
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tice is open to several objections and 
as high manganese iron can be read- 
ily obtained which will introduce the 
manganese in a very satisfactory man- 
ner, the former method is hardly to be 
recommended for ordinary cupola prac- 
tice. 
Notes on Previous Work. 


A few notes on previous work on 
this subject might be of interest. A. 
E. Outerbridge, in a lecture before 
the Franklin Institute, in 1888, called 
attention to the remarkable effect of 
the addition of a small amount of man- 
ganese to a ladle of cast iron. Prof. 
Turner, the English metallurgist, 
states that manganese eliminates the 
sulphur as in manganese sulphide 
which floats on the surface of the 
molten iron, thus forming a part of 
the slag which collects at the top of 
the metal. 

Walrand melted cast iron high in 
sulphur in one crucible and mangan- 
ese in another crucible and when the 
two were poured together, a strong 
odor of burning sulphur was given 
off. The sulphur was reduced from 0.5 
to 0.06 per cent. 

Caron’s experiments along the same 
line gave the same result and he is said 
to be the first to call attention to this 
peculiar feature of manganese, in its 
action on sulphur. 


J. W. Stead melted 100 parts of 
ferro-manganese with sulphide of 
iron in a crucible. The metal pro- 


duced showed 0.02 per cent sulphur 
while the slag analyzed 28 per cent 
sulphur and 56 per cent manganese. 
The Action of Manganese in Neutral- 
izing the Effect of Sulphur. 

We have noted that the effect of 
manganese in eliminating sulphur was 
due to the formation of a sulphide of 
manganese which floated to the top of 
the iron and formed a part of the slag. 


Prof. Le Chatelier and Mr. Ziegler 


first suggested that this effect was 
produced by the segregation of sul- 
phide of iron at a temperature above 


the melting point of iron. 
Effects of Sulphur. 
effects of 


The sulphur on iron are 
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too well known to be discussed here. 
It makes iron short, brittle, and hard. 
Excessive amounts make it very weak. 
These effects of sulphur are due to the 
fact that when cast iron solidifies, the 
sulphur is still in a gaseous state and 
each particle of iron is surrounded by 
When the 


iron cools, the gas solidifies or unites 


a wall of gaseous sulphur. 


with the surrounding crystals of iron 


as iron-sulphide. In this latter con- 
dition, it occupies much less volume 
than when it was in the gaseous state. 
This leaves the crystals of iron sur- 


rounded by small spaces which, under 


the microscope, have the appearance 
of very minute cracks. These cracks 
give to the iron the brittle, short 


property characteristic of high sulphur 
iron. 

The point to be borne in mind in 
this connection is that the sulphur is 


in the form of a 


gas when the iron 

sets. 
Let us go back for a moment and 
consider the effect when manganese 


was added to irons high in sulphur. 
The united the 
phur and the sulphide of manganese 


manganese with sul- 
separated out at a temperature above 
the melting point of iron or, in other 
words, while the iron was in a liquid 
that the iron so- 


lidifies, there will be no sulphur left 


condition so when 
as a gas to form microscopic cracks, 
it having united with the 
manganese to form sulphide of man- 
The bad properties due to 
high sulphur would, therefore, be re- 
moved. 


already 
ganese. 


In place of the gaseous sul- 
phur, we have present a sulphide of 
manganese which will rise to the top 
of the iron as a slag, provided suf- 
ficient time is given for it to do so. 
If, however, there is 
sulphide of 


not sufficient 


time, the manganese is 
held in the iron in suspension, in the 
form of infinitely small, solid particles. 
These are invisible to the naked eye 
and do no than so 


more harm 


many 
particles of any solid substance. 
There are times, however, when the 
casting remains liquid for a long time 
that this sulphide of manganese will 


segregate together towards the top of 
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the casting and form bad spots which 
are difficult to obviate and which are 
frequently blamed to very different 
causes. 

In spite of the fact that the effects 
of sulphur on steel and the effects of 
manganese on sulphur have been 


known for a considerable time, it has 


only been within a comparatively short 


time that this knowledge has been ap- 
plied in a practical way, or that the 
facts have been brought together and 


a lucid explanation given of the 
cause and effect of the additions 
of manganese to. steels high in 


sulphur. The credit of bringing this 
subject again to the attention of metal- 
lurgists is due to J. O. Arnold. 

While working on a sample of steel 
rail high in sulphur, furnished by Mr. 
Brinell and recorded as giving good 
results, he discovered that instead of 
the fine, microscopic cracks which 
would be expected from so high sul- 
phur that the 


showed in place threads of what ap- 


percentage, steel 
peared to be slag running length-wise 
with the rail. This was manganese sul- 
phide and proved to be no 
harmful to. the rail than the fine 
threads of slag contained in wrought 
iron are to that product. 


more 


If we apply this to cast iron, we 
find the The 
effect of iron, 


which 


same conditions exist. 


manganese on cast 
been ex- 
light of this 
knowledge becomes clear. The state- 
that manganese softens iron is 
readily believed when 


has not 
under 


previously 
plained, the 
ment 
we appreciate 
that it forms a compound with the 
sulphur thus removing its hardening 
effect. The effect of 
manganese is explained when 
we consider that it removes the small, 


strengthening 
-asily 


microscopic cracks caused by the sul- 
phur. 
It is very readily proved that man- 


ganese does unite with sulphur to 
form the sulphide of manganese in 
cast iron. It is not possible to sep- 


arate it from iron by analysis but its 
tendency to the the 
casting gives us a desired opportunity 


rise to top of 


to prove our question. 
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Chas. H. Risdale gives the analysis 


of an ingot mold which showed in 
the top part 1.35 per cent manganese 
and 0.75 per cent sulphur, while the 
bottom part of the same mold showed 
0.11 per cent sulphur and but 0.54 per 
cent manganese. An _ analysis re- 
cently sent me of a cylinder but 24 
inches long and 9 inches in diameter 
gave the following analysis for sulphur 
and manganese at the top and bottom 
of the cylinder: 

; bottom. .Sul.0.148 per ct. Mang.0.54 


.Sul.0.204 per ct. Mang.0.66 


in. from 


in. from top... 


It will be noted that this cylinder 
but 24 
time taken for it to solidify would be 
the 
time allowed for the sulphide of man- 


was inches long and that the 


comparatively short and _ hence 


ganese to rise would be of a very 
short duration. 
The top of a water pipe cast on 


end gave sulphur 3.06 per cent, man- 
ganese, 1.136 per cent, while the bot- 
0.076 


cent 


tom end showed but per cent 
sulphur and 0.584 
The 
0.43 per cent sulphur and 1.79 per cent 


but, 


per mangan- 


ese. top of another pipe gave 


manganese, unfortunately, no 
piece from the lower part was saved. 
These show a simultaneous segrega- 
tion of manganese and sulphur from 
Inasmuch as 


molten iron. manganese 


would not be 


by itself, it 


expected to segregate 
that 


compound must separate out and rise 


would appear this 


to the top of molten cast iron. 


The writer considers that this ex- 
planation of the effects of mangan- 
ese on cast iron reconciles the con- 


flicting statements in regard to the 


same. It explains the segregation of 
sulphur and pig iron which has long 
been known but never explained. It 
shows why sulphur makes iron weak 
that 


has 


and when united with mangan- 


ese, it practically no weakening 
effect on iron. It explains the remark- 


able 


ganese 


small amounts of 
ladle of 


It shows why high manganese 


effect of man- 


when added to a cast 
iron. 


may cause dirty iron. 
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NEW ENGLISH BRASS FOUNDRY 


REGULATIONS. 
To promote more healthful conditions 
in connection with the casting of brass, 
the English Home Secretary has issued 


a draft of new regulations proposed for 


enforcement. They provide that the 
casting of brass shall not be carried on 
unless there is an efficient exhaust draft 
for the removal of the fumes at or as 
near as possible to the point of origin; 


1 
an efficient arrangement to prevent the 
i | 


fumes from entering any room in the 
factory in which work is carried on, and 
free openings to the outside air in the 
upper part of the room \ lavatory 
should be provided under cover, contain- 


sufficient 


ing a supply of clean towels, 
renewed daily, and of soap and_ nail 
brushes, and with a trough with a smooth 
impervious surface fitted with a waste 


pipe without plug, and length as 


to allow at least 2 every five 


persons, having a constant supply of 


warm water from taps or jets at inter- 
vals of not more than 2 feet. No female 
shall be allowed to work in any process 
whatever in any room in which the cast- 
ing of brass is carried on. 

The employes are enjoined from leav- 
ing the premises or partaking of food 
without carefully washing their hands. 
In an accompanying circular it is stated 
that the new regulations have been pre- 
pared after careful inquiries, extending 
over a period of several years, into the 


condition of the industry 


ELECTRO-DEPOSITION OF 


ZINC. 

In a paper entitled, “The Electro-De 
position of Zinc.” read at the annual 
meeting of the Electro-Chemical Society 
of Philadelphia, Ralph C. Snowden con 
cludes with the following summary: 
More finely crystalline deposits are ob 
tained from alkaline than from acid so 
lutions. Increasing temperature or con 
centration increases the size of the crys 
tals. Presence of formaldehyde decreases 
the size of the crystals. li sing the 
current density decreases the siz of the 


crvstals 








SCIENCE APPLIED TO THE BRASS 
INDUSTRY* 


ANDREW 


— the sake of progress in the brass 

the ad- 
vancement of science, it is highly de- 
that the 
learn to know 


industry, as well for 


as 


and _ scientific 


other better. 


sirable brass 


men each 
Science is not nearly so formidable as 
many believe. 
ed, 
for the benefits she has bestowed, she 


be 


shunned; 


She should be respect- 
it is true, but not treated with awe; 
should and 

to 


admired, not feared 


and while she continues 


promise aid, economically lightening 
the labors of men, improving the qual- 
ity of products and the efficiency of 
processes, she should be cherished, not 
ignored, maligned not abused. 

it 
forbidding word. 


Science, be admitted, is a 
Yet it 


\s indicated by its derivation, science 


must 


need not be. 
is nothing more nor less terrible than 
knowledge. 


More specifically, it is 
the knowledge of nature’s laws An 
incident that occurred in the course of 
this day’s work will illustrate at once 
the meaning of science, and its value 
to the brass industry. Mr. X. was 
superintending the manufacture of a 


new metal, an alloy of nickel and lead 


He weighed the metals himself, and 
was particular that the percentages 
should remain exactly as planned. He 
was out of the foundry when the lead 
was added, but stepped in just as the 
mi were skimming, and as he did 
so, saw a heavy lump fall from the 
crucible to the floor 


“What's that eo”? asked x 


suspiciously. 


ag trom the coke,” was the reply, 


M. 


FAIRLIE 


and this statement was corroborated 
by a fellow workman. 

Not X plunged the lump 
into water to cool it, scratched the sur- 
face with a file, and saw that the lump 


was not 


content, 


slag, but metal. Application 
of the magnet indicated that the metal 
was either nickel or iron, and a simple 
chemical test the latter, 
that the was plain. The 
men chilled the nickel by adding the 
lead too fast, skimmed off the 
frozen nickel, which had come to the 


excluded 


SO 


deduction 


then 


surface of the lead, and so, entirely 
ignorant of this fact, spoiled their 
work. In this case only very ele- 


mentary science, or knowledge, if you 
will, was required to detect the error 
and apply the remedy—a new casting. 

Contemplating the help that science 
has already given the brass maker, ana- 
lytical chemistry at once claims our 
attention. This branch chemistry 
detects injurious impurities in the com- 
mercial 


of 


is 
the 
losses in the business; by pointing out 


metals from which brass 


made; it locates and measures 
the sources of inaccuracy, it standard- 
izes the mixtures of a casting shop; 
it shows the exact composition of any 
metal submitted for reproduction; by 
selecting the good and bad qualities of 
molding sands it improves the quality 
of sand castings; it distinguishes good 
coal and coke from poor, and in many 
ways discovers the cause of trouble. 
Metallurgy, in its turn, has been of 
The 
metal from scrap have been improved. 


The 


been 


service. methods of ree: yvering 


cause of porosity in castings has 


found, and the soundest castings 
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are now possible by the use of de- 


oxidizers, such as silicon, phosphorus, 
The 
tion of metals in the foundry has been 
diminished by 


aluminum or magnesium. oxida- 


keeping the molten 
metal surrounded as much as possible 
by reducing gases, both while melting 
and The 


effect of the iron stirrer for mixing al- 


while pouring. pernicious 
loys has been demonstrated, and one 
of graphite substituted. 

furnished the conduc- 


tivity bridge and the pyrometer. 


Physics has 
Since 
extremely small proportions of certain 
impurities in copper have a powerful 
effect in depressing the electrical con- 
ductivity, the former has been adopted 
as a quick and accurate means of test- 
The 


pyrometer, by controlling the temper- 


ing the purity of refined copper. 


render furnace 


The 


extending its researches to the exam- 


ature, tends to pro- 


cesses more exact. microscope, 
ination of the non-ferrous metals, has 
been directed upon polished and etched 
sections, of copper, brass and bronze, 
and has revealed the varying structures 
resulting from different degrees of heat 
in melting and pouring, as well as from 
forging, rolling, and other mechanical 
processes. 

In the 
value of 


electro-plating industry the 


circulating the electrolite, 


either by rotating an electrode or 


been recognized and 


the principle applied. 


otherwise, has 
3ut it is not possible, nor, indeed, 


is it necessary, to enumerate within 


the limits of an association paper all 
of the scientific discoveries and inven- 
tions adopted in practice by the brass 
industry since the days when, eighty 
ago, 


Waterbury, Conn., by alternately pass- 


years sheet brass was made in 
ing the ingot between heavy steel rolls 
and annealing in the 
fire. So for the 
past and present—what is the outlook 
for the 


to the 


flames of a 


chestnut wood much 


future? Completeness applied 
of the 
question, and one must be content with 


future is, of course, out 


a study of the signs of the times. 


Even thus the limitations of time and 


space serve an injunction against com- 


pleteness, and we can consider here 
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only a few of the problems which con- 
front this generation. 

We had in mind just now the elec- 
tro-plating industry. The electro-plat- 
ing shop needs the chemist and metal- 
lurgist more, perhaps, than any other 
branch of the 


non-ferrous metal in- 


dustry. An examination of the inquiry 


columns of the trade demon- 
that methods in 
the plating room do not meet the re- 


quirements. 


papers 
strates rule-of-thumb 
The trouble experienced 
by the platers in controlling their so- 
lutions and costs and the quality of 
their work is simply evidence that the 
electro-plating shop ought to be, and 


must become an electro-chemical and 
metallurgical laboratory on a commer- 
cial that the handful of this, 
the pinch of that, and the bucketful of 


the other—yes, 


scale; 


even the dram and 


ounce and gallon—must give place to 
the gram and the liter; in short, that 
that 


much 


science must foster an industry 


was born of science. It is too 
to say that science is now prepared to 
solve off-hand any electro-plating pro- 
blem that might be presented. Pro- 
blems in practice require scientific in- 
vestigation, and as electro-plating pro- 
blems have been neglected, much 
painstaking work will be required for 
their solution. Let us see what prob- 


ability of success is offered to stimu- 
late efforts in this direction. 

Ideally, the metal dissolved from an 
anode showed equal the metal depos- 
ited on 


the cathode, the bath remain- 


ing unchanged. Practically, this de- 


sideratum is today seldom achieved 
Impurities in the anode dissolve in the 
bath, polluting it, and at the same time 
metal is deposited on the cathode more 
rapidly than it is dissolved from the 
anode. The excess is derived from the 
bath, with consequent variation in com- 
position. Furthermore, certain impuri- 
ties, insoluble in the electrolyte, either 
form a coating on the anode, partially 
falling off, foul the 


bath; consequently the electrolyte has 


insulating it, or, 


to be 





regenerated or renewed from 
time to time. Such obstacles should 
not be regarded as nountable. 
On the contrary, experience shows that 





patient application of scientific princi- 


will such difficulties. 


ple S 
|: t 


or example, 


overcome 


several years ago Dr. 
N. S. Keith was confronted with a pro- 
blem in the electrolytic refining of lead 


His lead 


and lead nitrate became decom- 


bullion.* solution of 


base 


acetate 
] 


posed, with the formation of insoluble 


salts which interfered with the deposi- 


tion. The problem was finally solved 


by substituting for the original bath 
an electrolyte composed of lead sul- 
phate dissolved in sodic acetate. Dr. 


Keith avers that the integrity of this 
electrolyte was preserved indefinitely, 
that the salts give no further trouble, 
and that equal amounts of lead were 
de posited at the cathode and dissolved 
from the anode. The extension of such 


studies as this to electro-plating is 


what the industry needs. 
Prof. Burgess has described a 


the 


pro- 
cess for 
brass 


superfluous 


electrolytic stripping of 


from iron,t by means of which 


brass may be stripped 


from parts of bicycles, and auto- 
mobiles, and other work which has 
been subjected to the brazing proc- 
ess Silver can in the same way 
be recovered from old articles sub- 
mitted for replating, and from sus- 
pension rods, hooks and_ baskets 
used in the process Files clogged 
with brass, copper or lead may be 


cleaned by this means, and the coating 
of tin or tinned iron may be recovered 
It remains for science to invent, and 
for the 


ply, a 


electro-plating industry to ap- 
satisfactory electrolytic process 
for stripping nickel from iron. It is a 
significant fact those metals most 
amenable to the electro-plating proc- 
ess are metals which alloy readily and 


7 
which are easily soldered together. 

Hence the theory that both electro- 
plating and soldering depend upon the 
uniting of two metals on surface alloy- 
ing at the contact. A 
process of coating metals, viz., sherard- 


called 


point of new 


izing (so after its inventor, 


trical Industry 
7Chas. EF. Burgess, 
Metals,” Elect 


June, 1903, p. 345. 
Stripping T 
Industry 


“Electrolytic 


Chemical 


January, 


Practice of Sherardizir 
al and Met ulurgical Indust? 
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Sherard 
strated, 

that 
that, too, at comparatively low temper- 
Briefly, 


has demon- 


Alfred 


surface alloying is possible, and 


Cowper-Ce yles), 


A ‘ ‘ 
according to Sang,+ 


atures sherardizing consists 


in coating the surface of metals with 
zinc by means of zinc-dust, or “blue 
powder,’ a by-product of the zinc 


smelters. 


Mr. Sang describes the process as 


follows: “The articles to be coated 
are placed in a cast iron drum and cov- 
ered with commercial zinc-dust; the 
drum is closed tightly, and _ placed 


in an oven heated to a_ tempera- 
about 300 degrees Cent. The 


length of time during which the arti- 


ture of 


cles are exposed to the heat depends 
the 
At the end of the heating pe- 


on the thickness of deposit de- 


sired. 
is allowed 


riod the drum to cool, and 


the articles are taken out. Notwith- 
standing the fact that metallic zinc 
does not vaporize below 940 = de- 
erees Cent., the zinc-dust is found to 


vaporize at the low temperature men- 
tioned, and, being at a higher pressure 
than the atmosphere of the oven, the zinc 
the metal to be 


forming on iron articles a protective sur- 


gas penetrates coated, 
face said to be superior to either hot or 
cold galvanizing.” 
Commenting on the characteristics of 
the coating, Mr. 
“There is no doubt about the combina- 
tion of the 


Sang says: 


zine and the metal of the arti- 


cle being sufficiently intimate to be 


classed as an alloy. Copper which has 
skin of 
blow-pipe is 


the 


been Sherardized shows a hard 


brass, and the unable to 


form a bead of 


Sherardized 


zinc on surface of 
when the 


iron has been hot or electrically coated. 


iron as it does 
The longer the process is conducted the 
deeper will the vapor go into the metal.” 

It may be 
time 


banished for a 


that enthusiasm for the new 
process has 


the 
sober judgment of its investigators; but 
if even half of its claims can be justified, 
Sherardizing has before it a field for ope- 
the 


cess is commercially practicable, to what 


ration unlimited in extent. If pro- 


lengths will it eventually go? Success- 
ful in producing surface alloys at a low 


temperature, it is possible that our scien- 
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tists may yet develop an economical pro- 
cess for the cold manufacture of brass. 
Other problems of the foundry, more 


practical ones, and of greater interest to 
the manufacturer and the business man 
offer opportunities for the advancement 
of science and the progress of the metal 
industry. What, for example, the 
brass melters know of the efficiency of 
their furnaces—that is, of the relations 
which the heat units utilized bear to the 
heat units contained in the fuel con- 
sumed? Are they aware that, given the 
proper data, such relations can be calcu- 
lated, and that the information so ob- 
tained can be used as a basis for devis- 


do 


ing new and more efficient furnaces? 
The value of science to our industry 
has been merely hinted at; any one of 
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the topics suggested could be enlarged 
upon so as to exceed this paper in vol- 
ume, and more topics could be added. 
But these hints may suffice to win new 
advocates for science applied to the brass 
industry. 

New advocates for science among the 
brass manufacturers—greater intimacy 
between science and art—is the first re- 
quirement for progress. Other condi- 
tions, already laid down* the pro- 
gress of another industry, yet applicable 
to our own, are: 1—Wider circulation 
of scientific and technical literature; 2— 


for 


discovery of new facts in science use- 
ful to the industry; 3—clearer knowledge 
of the laws correlating these facts; 4+~— 
increasing application of 


science to in- 


dustrial needs. 


SOME PECULIARITIES OF ALLOYS 


C, VICKERS 


The experimenter who seeks to form 
new and useful alloys, by a combina- 
tion of widely differing metals, occa- 
sionally encounters very interesting 
phenomena, some of which are not al- 
An 


incident which happened to the writer 
some time ago will illustrate this point. 


together unattended with danger. 


The object sought in these experiments 


was. to find an alloy’ of iron’ with 


bronze, which, would give a casting, 
with a bronze exterior and an iron in- 
terior, in othen words a casting of iron 
possessing a bronze veneer. 

This is not such an impossible thing 
as might appear on the face of it, for 
the writer met with sufficient success 
to convince him that the thing is quite 
practical, and that it is 
make such castings. 


the 


possible to 
In the course of 


experiments iron 


some cast was 
melted in a crucible and alloyed with 
aluminum. The molten metal lay 


quiet in the crucible and it was con- 
sidered desirable to add a certain per- 
centage of zinc, in order to determine 
what effect this metal 
the iron 
ing a violent 


would have on 


aluminum Anticipat- 


alloy. 
the 
broken into small pieces, to be added 


reaction zinc was 


as gradually as possible, and, about two 


ounces were lightly tossed into the 
crucible onto the molten iron. 
For a few seconds all was quiet, 


when, as the operator was about to in- 
troduce a thin iron bar to stir the mix- 
ture, a muffled explosion was _ heard, 
succeeded by others in rapid succes- 
sion, accompanied by a violent eruption 
which shot up towards the roof of the 
shop, giving a beautiful Fourth of July 
display of shooting stars and _ blue 
lights, the first being produced by the 
iron, the dazzling blue lights by the 
flakes of 


which 


zinc, with molten metal in 


between, made some lively 
dodging necessary before the eruption 
could be corralled, by the heavy iron 
cover of the furnace. 

The display continued until the cru- 
cible was entirely emptied, when it 
and the 


the 


ceased, pot was apparently 


empty, introduction of the iron 


bar was the signal for a re-opening 


of hostilities on a somewhat di- 


minished _ scale. Fortunately there 


were only a few pounds _ of 


metal in the crucible, 


—_—— 


* By Prof. J. W. Richards. 



















































































































































BRASS FOUNDRY NOTES 






C. VICKERS 


Question:—Am having considerable 
trouble owing to the variation of the 
metal as it is cast from day to day. 
My mixture contains one of tin to seven 
of copper, and it is varied according 
to the use for the is in- 


tended. I use an oil furnace and 


which brass 
also 
use Texas oil with metallic phosphoro 
and flux. 


salt for a Some days the 


work is practically perfect, and on 


others the metal has almost a 


copper 
full of 
machined. 
hot 


surface of the 


color after it is cast and 1s 
blow holes and cannot be 
We the metal 


pouring and the 


keep very while 
mold 
is constantly kept clean, but when the 
brass is the 
holes. When made in crucibles, same 


mixtures are 


machined it shows up 


all right. Can you give 


me a suggestion as to how to over- 
come this trouble? 

Answer:—To from the letter 
“Some days it (the metal) is practically 


perfect,” 


quote 


fur- 
nace is properly managed, and under 
such 


therefore sometimes the 


conditions it performs good 


work. Clearly then, on these success- 
ful days is the time to study the con- 

which the furnace 
determine the 


ditions under 


was 
things es- 
It is like- 


a study of 


operated to 
sential to a successful melt. 
wise as 


necessary to make 


the evil days, for we can learn more 
sometimes, from our failures than from 


our successes to what has 
been done on the bad days that should 
left 


undone, 


discover 


been 
left 


have undone, and what has 


been that should have 


been done. 

Study the workings of your furnace, 
study it carefully. You have something 
to guide you to a solution of the puz- 
zles as On some days the furnace works 
properly. It will work properly every 
day, if properly operated. 
that 


How to do 


you must find out for yourself. 
It is an easy matter to do so, and when 
will be far 


better informed than if somebody had 


you have succeeded, you 


merely advised you. 


It makes no difference what kind of 
a copper alloy you are making, where 
the oil you melt with comes from or 
what you use for a flux if you overheat 
the metal, and keep it overheated you 
are simply storing up trouble. 

“Some days the metal has a copper 
Just what that 
A “seven to one” alloy is anything but 


color.” think 


mieans. 


copper colored. Where, therefore has 


the tin gone? It must have been 


burned out, and in accomplishing this 


the entire heat of metal has’ been 


ruined. You have consumed time, la- 


bor and fuel to simply change back 
your metal to a state of nature. No 
wonder it is “full of blowholes and 
cannot be machined.” 

Again, the metal is poured “very 


hot,” which is exceedingly bad practice, 
excusable only in the case of very thin 


castings which would not run other- 


wise. For this class of work a cruci- 
ble is better than an oil furnace, and [| 
would advise their use in all such cases, 


as the metal can be better protected 


from oxidation, while being super- 
heated to the proper temperature for 
pouring. With castings that are a 


thick- 
ness, pour cooler and you will have 
better the 


heavy pour as cool as possible, a few 


quarter of an inch or more in 


success. If castings are 


trials will determine this point. 


I repeat, ‘study your oil furnace, 
learn to run it intelligently, remember- 
ing that although you may be able to 
bring the inside to a white heat, such a 
temperature is unnecessary in melting 
copper, is in fact exceedingly injurious 
to the metal. And until you learn how 
to handle it, take more time to get out 
the heats, by keeping down, the tem- 
perature of the furnace. 
OXIDIZED METAL. 

Ouestion:—We are having trouble at 
the present time with our brass castings, 
inasmuch as they show fine pin holes. 
Our principal work consists of the manu- 
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journal brasses and bushings. 
he bushings weigh from 10 pounds to 
but we 


When the surface is turned 
ff we find that the little 


50 pounds each, 


them solid. 


n varying numbers. We use consider- 
le scrap brass, as much as we think 
the castings will carry. We have tried 
iking these castings by using a certain 
percentage of scrap brass and a certain 


percentage of copper, with phosphor tin 
nd without phosphor tin, 
the ordinary tin. The castings 


in the outside, but when they are turned 
I show little blow-holes. We would 
1 


they 
lila , kn , + slacnte “ANnnNnar 
LIK¢ to <now if silicon coppet 


remedy this, and how much to 
form it comes in 

Your 
oxidized metal, and is caused 
the 


Experience has taught me that the melt- 


what 


Answer trouble is caused by 


“burnt” or 


vy improper handling in furnace. 
by npr r handling fur 


ing of copper and its alloys is the most 
hie 


delicate operation in founding work; an 


operation that is so imperfectly under- 


stood that many brass melters obstinate- 


ly refuse to believe there is such a thing 
as “burnt” metal, and that it has any 
connection with spongy castings. 

In taking on this subject with a _ vet- 
eran melter the other day, I was hotly 


assured that “burnt” metal was all bosh; 


there was no such thing. This particu 


had 


Was no 


said he melted brass for 


20 years, and it 


lar melter 
use talking to 


him about “burnt” metal; he knew bet 


ter than that. It was the molder, not 
the melter, who was to blame, as no 
two molders worked alike, one had _ his 


sand wet, another dry, another rammed 
soft, another hard, and so on, ad nause- 


um 

And this is the igrmorance that the 
foundryman has to deal with, the ignor- 
ance that knows it all, and yet knows 


kind of 
ignorance possible to encounter; and this 
like the 


so little, the most dangerous 
is why the spongy brass casting, 
poor, is always with us. 


a he 


Stant 


melting of brass requires con- 


vigilance, on the 


the 


and unremitting 


part of the melter, as metal while 


heated must be protected from air ex- 


posure as much as possible, as it has 
such an affinity for oxygen (a gas, as 
everybody should know), which  com- 
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es with the metal forming oxides, 
hatever you 


ike to call it, and which is responsible 


for the holes we find under the skin of 
I Ss castings 
he melted brass should kept cov- 


melted 
suitable flux. Solid metal, 


ered at all times with charcoal, 





s it 1s added from time to time, should 
be pushed down into the melted mass, as 
oon as it is heated, and the operation 
kecomes possible All of this requires 


extra exertion on the part of the fur- 


nace man, and it is very hard, hot work, 
so it is a conscientious man indeed, who 
does it faithfully 

Cortrast the melting of other metals 


with brass, the behavior of lead is quite 


different; we can pile the crucible up 
nd as it begins to melt, little drops ooze 
out; these trickle down to the bottom 
of the crucible, and presently the whole 
mass sinks into perfect fluidity of its 
own accord, needing no external aid 
whatever 

Cast iron will also sink down into a 


crucible as it melts; the crucible is filled 
and piled high, with pieces of pig iron 
buried in due time the pot 


is filled with hot fluid metal, which makes 


coke, and in 


perfect castings. 
cir- 
their 


Copper and bronze under similar 


imstances do not sink down of 


€ 


own accord, but must be pushed down 


because at a certain stage of melting, 


and in this condition 


they become pasty 1 in th 
adhere to particles of fuel, the walls of 
the crucible, to other pieces of metal, etc., 
down to fluidity so reluctantly, 


sink 


and 


that on arriving there, they lay on top 


in a wilted condition, which is highly 
oxidized, therefore as soon as brass be- 
comes heated, it must be pushed into 


the metal below to protect it from oxidi- 


zation as much as possible 


I have written on the subject of care- 
less melting several times before, and 
have hammered at it again, because I 
know that it is the most important part 
of brass founding. To treat the subject 
fully would require a volume, so there 
are many things I have necessarily left 


unsaid, but I wish to impress on this 


correspondent, the necessity for reform 


in h 


The castings he 


is melting arrangements. 


speaks of should be 





made from scrap entirely, and 


come perfectly solid, without the addi 


of phosphor tin or anything else 


present practice, I never use any 


other than scrap metals, with the best 


will be of no value in this 


it will only change the pin-holes 


s 


nto Gross I advise 


against 


In the near future I hope to treat 


of the action of silicon on brass and 
brot alloys—in the Brass Foundry 
Notes 

1 comes in t form of silicon 
copp containing 30 per cent silicon and 
70 per cent of coppel It can be oO 
t 1 from the Primos Chem Co 
Py s, Pa., at a present cost of 75 cents 
p pound in small quantities, f. 0. b 


BRONZES THAT WILL RESIST 
PRESSURE OF BALL BEAR- 
INGS. 
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To each of the above alloys add one 


per cent each of zine and lead. 


TENSILE STRENGTH OF ALU- 
MINUM CASTINGS. 


Ouestion:—Can infor- 


the 


you give me 


mation as to method of increas 


ing the tensile strength of aluminum 
castings? 
Answer:—To increase the tensile 


strength of aluminum eastings, alu 


minum is generally alloyed with from 
5 to 7 per 
cent alloy 


showed a 


cent of copper. One 7 per 


recently experimented with 


tensile strength of 27,000 


inch. Pure alu 
hand, has a ten 


12.000 


pounds per square 


minum on the other 


sile strength of only pounds 


Where the tens:le strength is high. 
however, the elongation 1S low, and 


tensile strength is low the 


high 


ALUMINUM IN CAST IRON. 
have had 
blow hole Ss | 


advised, 


Ouestion I considerable 


trouble with used alumi 
blow-holes 


find on the 


and the 
nearly disappeared, but I 


top 


side of the castings a scum which on 
being scraped, breaks away but leaves a 
\ | "i face 

Answer:—Use pure aluminum and do 


not use enough to form the scum. Cast 
ing aluminum sold for making 


«4)] t+ an . 
Will T¢ answer. 


GALVANIZING* 


below its. critical 
therefore 


1e solid state by con 


densation under its own _ pressure, 
confined as it 1s within a retort 


When iron is pickled, hydrogen is 


given off on the surface and rises to 
the top of the vat. The pickle works 
ts way into the metal and hydrogen 
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surface and 


below the 


is given off 


remains occluded. This occlusion has 


very surprising results; the surface of 


the iron is hardened and if it is to 


be drawn through a die or worked 


n any way, it is necessary to bake 


ut the gas. Hyd-ogen has been lone 


ispected of metallic proclivities; it 


s often classed as a metal It is 
own to form an alloy with pa 
um d it is supposed to alloy t 

to the iron to produce the hard 


skin of which [I have svoken Z11 
1 acts in the same way in Sh 
dizing, but it forms an alloy the 
more read.ly because in its norm 
ndition it is itself a metal as wi 
n¢ Ihy nderstand that rather ; 
bitvary term 
Be ng l Las the Zill¢ vapor ( Ni 
oree itself into the pores of th 
] rd form a deposit to a d pth 
ich will increase with the dura 
tion of the treatment A small pec 
can b ved through in alloy 
of zin 1 iron produced by fusion 
ould be a sorry article when it can 
t b tested; n sen,’ as t S 
led, is zine ned by the additior 
a quantity of iron, which renders 
brittle and worthless. By alloying 
Ith vapor at a low temperature the 


ualities of the metal cannot be in 


red, but they may be greatly im- 


roved by the zine forming an inter 


molecular binding, 


which fills spaces 
would otherwis 


particles under stress which 


might injure their cohesion: the 1 
por deposit should rease toug!l 





ness and it is quite possible that 


theo-y may have some bearing upon 


the general 


By using carbon as a condenser for 


contact with 
[ have obtained a_ perfect 
inc dew I used a 


carbon and the drops on the top wer 


large and reduced in size down t 
microscopical proportions on t] 
edges Here and there on the in 
side were traces of zine showing that 


the gas had penetrated the mass. The 


zine vapor had on 


- 


sp cific 


subject of the nature of 


common are tamp 
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apart, whereas that 


the closer the specific heats of the 
zine and the material to be coated at 
working temperatures, th¢ 
quickly and firmly would they 
bine. It is no doubt on this account 
more rapidly than does 
Improvements in Sherardizing will 
undoubtedly be founded on the intelli- 


gent control of the temperature, but to 


this end temperatur ngs will 
have to be taken ins ort and 
not in the furnac s ] 


the special conditions ted by 
the peculi: r¢ ims ces the eX 
periments, I was able to juite a 
variety of deposits. R cooling 
will the ns¢ S 
rvs Ss ft dhe to the 
iron is, howeve 1 | yortior 


P 
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zine and the test 1s, therefore, 


The test 


ing is to put it into service 


only way to Sherardiz- 


less 


The alloy known as nickel steel does 


not rust easily and yet in a_ nickel 


plated article if the nickeling is partly 
removed the iron will be corroded 


This 


contact theories to adapt themselves to 


shows that we must not expect 
perfection to metals in solution, and to 
alloys. The alloy of nickel and iron re- 
sists corrosion and in my opinion it 1s 
a parallel case to that of ferro-zine 
The 


which they called “Orichaleum,” threw 


Romans to make their brass, 


(oxide of 
The 


pre cess 


cadmia, 
heated 


zinc) on highly 


copper. more recent cal- 


amine brass which was in use 


until about one hundred years 


consisted in heating calamine (zinc 
silicate), granulated copper and coke— 
in crucibles, the 


dust fusion and alloy- 


ing taking place at a temperature con 
siderably lower than the melting point 
of copper. I thought these two points 
of history might interest you by com- 
the digestion 
of the most recent developments 

The Theory of Dry Galvanizing. 


Let us enter the Sherardizing retort 


parison and as aids to 


and endeavor to find out what takes 
place. Which guess’ will offer the 
most plausible explanation? It is an 
established fact that in Sherardizing 
the presence of zine oxide is neces- 
sary. We might suppose, therefore, 


that a molecule of oxide is reduced by 
comes into con- 
the 
which 


voltaic action when it 
the 
itself to the iron 


tact with iron; zinc attaches 


acts therefore, 
as a cathode in electrolysis, and the 
travels in the 


combines 


oxygen opposite direction, 


with a free molecule of zinc 


to form a molecule of oxide, and goes 


through the same performance as_be- 
fore 
I have excellent reasons, which l 


must keep for later publication, for 


believing that this hypothesis is pret- 


ty close to the truth if not the tru 


explanation of the action in dry gal- 
vanizing 


The 


reduced 


outer coating is 


zinc in granular form and the 


silver gray irance may be due 


app 
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to slight oxidation of the surface. 

Whatever the true explanation may 
be it is of little immediate interest to 
“practical” men, but it is of great in- 


terest to scientists who are expected 


to continue furnishing their abstract 


facts to serve as souls to the concrete 


bodies created by inventors. The in- 


ventors, while claiming all the credit, 


lose most of it to 


usually sell or men 
vho put these inventions into practi- 
cal use. He laughs best who laughs 
last, and by the time the invention has 


become an industry the poor scientist 


has been entirely forgotten,—except to 
be occasionally dubbed a theorician, a 


and 


kingdom 


dreamer, a soul, a mild 


the 


simple 


childlike —for of such is 
of heaven 
The Efficiency of Dry Galvanizing. 
The efficiency of 


dry galvanizing, 


which has been proved by thorough 
testing both in England and Germany, 
is due to its fulfilling the conditions 


which I have set forth in the early 
part of this paper. 
Considered merely as a covering, it 


fits as closely as does an electrically 
deposited coating and it is impenetra- 
ble because free from pores or cracks 

As a mechanical protection it resists 
both abrasion and impact better than 
hot or cold work because of the qual- 
Zinc itself 


and 


ities of the ferro-zine alloy. 
both tin 
tenacity. 


is superior to lead in 
ductility and 


Considered in relation to contact ef- 


fects the zinc distilled as vapor and 
alloyed to the iron is absolutely pure 
and the span between it and the iron 
in the electromotive series is, there- 


fore, extended as compared with a 
zinc containing a percentage of impur- 
the 
the alloy is as perfect as is 


ities. Its contact with the iron in 


body of 


possible. In relation to corroding 


agents its granular offers a 


structure 


maximum surface for them to decom- 


pose and, therefore, increases the ratio 


in which the coating acts by its own 


decomposition as a protection to the 

iron. 

Commercial Scope of Dry Galvanizing. 
It 1s) 2 fact that 


many articles have appeared in techni- 


noteworthy while 
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cal and scientific journals about Sher- 
ardizing, not one word of criticism or 
denial of its claims has as yet been 
offered. I have been looking for seri- 
ous criticism for some time past but 
when I have found doubters I have 
only succeeded in making new _  con- 
verts. The process has always ap- 
pealed to scientific men because they 
are in position to appreciate the solid 
scientific foundations of its claims. 

The new process has not entered the 
field as a competitor to galvanizing 
alone; in a great many instances it 
can take the place of coppering, of 
nickel-plating and of tinning, where 
the articles are not to be used for the 
preparation or handling of foodstuffs. 
To these I should add the _ large 
amount of copper and brass articles, 
from tubing to typewriter and sewing 
machine parts which are now nickel- 
plated. An interesting point in rela- 
tion to the various methods oi protect- 
ing metals is the price of the metals 
themselves. Nickel is 734 times, tin 
and aluminum 7 times, copper 4% times 
and antimony 3% times as high in 
price as spelter, and at equal efficiency 
against corrosion the lightest coating 
is one of zinc as applied by dry-gal- 
vanizing. 

Analyzing the various items which 
go to make up the cost of Sherardiz- 
ing, we find that in every instance 
there is a saving either over the hot 
process or over the electric process. In 
most cases the saving is over both of 
the older processes. 

Initial Expense. 

A plant for Sherardizing is less ex- 
pensive than a hot plant and very 
much less so than an electric plant 
Every part of it is of a simple nature 
and calls for neither feat of engineer- 
ing nor for the solution of any out-of- 
the-way problems. It is very much 
like a plant for close annealing, and 
whereas the depreciation on a hot 
plant is usually taken at 50 per cent 
per annum, the depreciation on a 
Sherardizing plant would not exceed 
10 per cent. which is the depreciation 
commonly figured on an electrolytic 


plant. The drums are not made of 





perishable hard rubker or wood as are 
those for electrolytic galvanizing. The 
process can be carried on in the main 
1 the pick- 
ling done in the cheapest kind of an 
outhouse. 

The Saving in Cost of Zinc. 

For an equal thickness of coating, 
the zine actually deposited is about the 
same in value whether derived from 
dust or from spelter slabs. It is less 
than the anodes used in_ electrolytic 
work which have to be cast specially 
and are very often of odd or compli- 
cated form. Even less zine is re- 
quired than in the electric process be- 
cause an equal thickness is more ef- 
fective and because the distribution is 
fully as even. In Sheradizing there is 
nothing to throw away, but sufficient 
dust (from 1 to 5 per cent) is added 
from time to time to replace that of 
the weight of the articles coated 
which has been used. There is no 
equivalent to the unsatisfactory results 
due to using spelter recovered from 
dross and therefore contaminated by 
the presence of iron 

In electro-deposition an unobstructed 
path is required between the anode and 
the object, for the dissociated ions of 
the salts in solution to travel. If any 
part is hidden or recessed no deposit 
is made and the parts furthest from 

he lightest coating. 


addition to this it must be under- 


the anodes have tl 


In 


stood that the anodes are not entirely 
used up and part of them is lost at 
the bottom of the tank, and as eaten- 
out remnants they cannot be used to 
the vanishing point 

It is hardly necessary to point out 
the enormous saving in the quantity 
of zinc used as compared with the 
hot process. Hot galvanized articles 
have, as a rule, a much thicker coat- 
ing than is necessary because most of 
them cannot be conveniently wiped 
like wire or band iron. In Sherardiz- 
ing all the zine is consumed and the 
thickness of deposit is regulated just 
as readily as in the electric process. In 
the hot process a large percentage of 
spelter is converted into dross and 


skimmings, and while much of it is re- 
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covered, the net loss cuts quite a fig- 
ure on the cost sheet. 
The Saving in Labor. 
Sherardizing is like annealing in that 
it requires but a small amount of la- 
bor, and that unskilled, 
proper 


placed under 


superintendence. A drum 
holding one or more tons of 


can be left to itself 


articles 
half an hour 
or more subject to an occasional turn; 
in the 


for 


meantime another drum is_ be- 


ing prepared for Sherardizing while 


Suitable 
Sev eral 


the first will be cooling. 


will 


par- 


titions allow of classes of 


small articles being Sherardized in 
drum without mixing. 


Hot 


attention 


one 


galvanizing requires constant 


and handling, which can 


seldom be done by one man even with 
the aid of overhead trolleys and sim- 


ilar fixtures. It is not a mechanical or 
automatic process, but one of hard 
manual labor, and the regulation of 


temperature and methods of dipping 
require the attention of an experienced 
galvanizer. 


\s a leading authority on hot work 


has written: “Considerable skill is re- 
quired to bring a piece of work out 
of the metal and cool it so that the 


surface will be smooth, free from blis- 


ters and lumps of 


with no surplus 


attached.” 


lor the electric process at least one 
man possessing some 


knowledge of 


and of all the 


electricity whims of 


e] rol Ss Ss needed In electro- 
epositior rregular shapes—excepting 
in the case of very small articles—r« 
quire regular shaped anodes, but in 


Sherardizing the dust, every 


particle 
f which may be considered as a min 


ute anode in itself, is used just as it 
omes from the refiners for any size 
or sl ipe of article. 
By combining the advantages. of 
both the old processes, Sherardizing en- 
les a manufacturer to galvanize with 
plant only, articles which have hith 
€1 been divided between the two 
processes, the small ones being elec- 
tro-galvanized and the large ones 
dipped Less care 1s needed in clean 
eae 


rticles to be Sherardized, and 


far from being objection- 
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able, are helpful to 


the 
cause their volatile hydrocarbons help 


process, be- 


to prevent oxidation of dust; the 
vaseline has in 
deed been found to be of some advan- 


tage in 


the 
addition of grease or 
many Furthermore, the 
articles can be put into the drums wet, 


cases. 


as they come from the washing tank. 
The 


eliminated. 


labor of recutting threads is 


Bolts, and nuts 
can be put in the drum just as they are 
delivered the 


with oil or cutting compound. 


screws 


from machines, covered 


With small installations the process 
can be worked intermittently. The 
low cost of the plant warrants a man- 


ufacturer in running a drum two. or 
three 


his 


days a week instead of 


work out, thereby 


sending 
saving time, 


freight and jobbers’ profits. The tem- 


perature required is so low that it 
takes very little time to start the fur- 
nace and where gas is used this ele- 
ment of time may be almost disre- 


This 


suggests using the waste gases of in- 


garded. low temperature also 


nealing and other furnaces, and in 


many cases it will be found economical 


to place a whole day’s production in 


the retort and leave it in overnight 
with the night watchman to keep his 


eye on the 
labor 
pots to scrape at unexpected times, nor 
furnaces to destroy and rebuild at all 
frequent 


pyrometer. There is no 


for skimming and drossing; no 


too intervals. 
The Saving in Fuel and Power. 
The fact 


izing is its thermal 


plainest about hot galvan- 


The 


pot must be kept going day and night, 


inefficiency. 


whether in use or and even dur- 
ing its operation most of the heat is 
lost by radiation 
the 
the bath. 


not, 


and = by 
articles to the 


On the other hand, power is 


having to 


bring temperature of 


seldom an item of any consequence, 

the 
quite 
large, for a deposit which is meant for 
something 


whereas in electrolytic work 


amount of current consumed is 


more than exhibition 


pur- 


poses or to be buried out of anid 


This is seldom appreciated 


sight 
; 


rrgotten 


because electricity is unobtrusive in 


its action; the cost of electro-galvan- 


thin sheets is prohibitive on ac- 
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count of the amount of 


current 
the 
very low and is kept in by a lining of 
the 


not have to reach the temperature of 


coli- 


sumed. In Sherardizing heat is 


refzactory material; articles do 
the zinc dust and the apparatus is al- 
ways ready for work on short notice. 
The 


varied to 


temperature does have to be 
the 


articles 


not 


suit different sizes and 
classes of to be coated and as 
I have suggested, was‘ es can be 


used under many circu ices. 
Other Factors cf Economy. 
With 


used 


the 
than in 


new process, less acid is 


the electrolytic process 
because the cleaning does not have to 


The 


be so thore ugh. 


vapor works its 
way under specks of dirt and bare 
spots cannot exist. No flux of any 
kind is needed as in hot galvanizing, 


and there are no comparatively high- 
priced electrical supplies to be bought. 
There is no from 


no broken castings nor dis- 


danger whatever 
explosions, 
torted iron work to replace, and the 
temper of the finest steel blades and 
of steel springs is in no way injured by 
the temperature This 


will 


low used. may 


at first seem strange and not be 
1 know 
thing more about the temperatures ex- 
and the 


in the retort. 


perfectiv clear until we some- 


isting reactions taking place 

Various Applications of Dry Galvaniz- 
ing. 

Sherardizing will not full an 

seam and act as 


uncalked 
a solder, this is its one 
limitation but it has a great variety of 


new applications to make up for it. Fly 
screening can be galvanized and_ the 
business parts of agricultural imple- 


ments such as mower and harrow teeth 


can receive adequate protection at a 
low cost without impairing their qual- 
ities. 

Flashing a surface electrically to dis- 
cover flaws has been in use for some 
years and Sherardizing will render the 


same service; it is, in 
at the 


fact, being used 


present time for this very pur- 


pose for boiler tubes. However, while 


electric tlashing is worthless against 


corrosion, a flashing with zine dust. or 


vapor is very effective as a rust pre- 


ventive, and of particular service for 
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articles which are to be shipped across 


the ocean. 

Within reasonable limits innumera- 
ble machined articles, tools, locomo- 
tive and engine parts can be flashed 


with zine and be effectively protected 


against rust under the conditions of 


their operation, whereas at present 


they must be periodically cleaned at 


the expense of their appearance and of 
the accuracy of their fit. Articles 
either flashed 
or coated with a heavy deposit can be 


the 


such as wire, tubes, etc 


drawn 


out, coating drawing out 
with the material itself. 
\ brilliant and permanent polish 


which can hardly be 
nickel-plating, but 
like 
of light, 


distinguished 


from 


bluer and 


more and a_ better 
given to 


the 


silver, reflector 


can be Sherardized 
articles by 


tools 


burn- 
unlike 
rust- 


means of usual 


ishing and machines, but 
nickel-plating it 
This 


that of 


is absolutely 
proof. 
like electro-galvanizing, and it 
is hard and durable if worked down, as 


polish is not temporary 


it should be, to the ferro-zinc. The rea- 


son that it does not whiten by 


sion, as might naturally be 


corro- 


expected, is 


because the surface has flowed to an 
impervious film and the iron is shielded 
from any contact effects. In this con- 
nection it should be remembered that 
highly polished steel is relatively rust- 


proof. If, however, nickel-plating is 


preferred a light Sherardizing before 


plating, instead of coppering, will en- 
sure very thorough adherence of the 
nickel to the ferro-zinc and superior 


rust-proof qualities will be obtained. It 
has been shown that it is very difficult 


to volatilize zinc from alloys where 
there is any nickel present.* 
Sherardized aluminum can be elec- 


tro-plated and the 
surface 


soft 
mention 


objectionable 
be overcome, not to 
the finish and appearance 

found to 


Sherardizing has been 


pro- 
tect silver from  sulphated hydrogen 
which blackens it; it can be applied 
very lightly before polishing without 
altering the color. When: aluminum 
has been Sherardized it can be readily 
soldered; this is expected to do away 
with the very unsatisfactory riveting 


*See A. R. Haslam ; C ) News, Vol. 51. 
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ticles made from aluminum sheets one of the twelve men present at the 
latest application is for inlaying meeting in New York when the National 
damascening and this art is being founders’ Association was formed. In 
ied out in England on a commer: this organization, as wel: as in the 

1 scale. A variety of colors can bs American loundrymens Association, he 
rt d by using different dusts and was always prominent, being a regular 

varying the time, thereby obtain attendant at all conventions, He was re- 
- ys of different tints Phe de peatedly honored by his fellow citizens 
gns shade off in pleasing manner by election to positions of trust, serving 
) | the edges of the stopping-off four consecutive terms as a member of 

( 1 which acts as a stencil in set ] ;, . ot : 

c a cmp _ the Newark board of education and re- 

9 graphical limits to the action of signing in 1888 to accept che appointment 

dusts and vapors ee ie? 
~ & ia ha of police commissioner, in which capacity 

It is very seldom that in the his- he was chosen president of the board. He 
ry of invention we find an improved 2 

sy ‘ was also a member of the state board 
cess which corrects so many de- ; : 

s, removes so many limitations of © education, vice president of the New- 
e processes in use and creates so 2k board of trade and a generous aa 
ny new and novel applications <= porter of numerous religious and chari- 
s dry-galvanizing table organizations with which he was 

ee " closely identified. He is survived by a 
OBITUARY. widow and three children. 
Edward Maher, of the firm of Maher William F. Jarvis, Detroit, died 

l-lockhart, Newark, N. J.. and one of June 27, from appendicitis, aged 47 

est known foundrymen of the east, years He was born at Palmyra, N. 

1 at his home in Y., and completed 
wark, June 15, his education at 
septic poisoning. Yale university. He 

id been ill for engaged in business 
bout ten days in Detroit in 1878 
Maher was and afterward b« 

1 in Ireland, came the resident 
x 10, 1852. and partner of the pig 
s rought to iron firm of Charles 

by his pa- Himrod & Co., Chi- 

Ss tv ars la- cago, whose Detroit 

While still a business subsequent- 
h « ly passed to Wil- 

iron liam IF. Jarvis & Co. 

g e and He was one of the 
ly started in founders and_ the 

hin first treasurer. of 

Newark the American Ra- 
g sucl a diator Co. He re- 

that, it tired from active 
himself business in 1964. 

Ss cast John S. Wilbra- 
e cit ham, secretary and 
rrow treasurer of the 

882 ecame EDWARD MANER Wilbraham Green 

in the Blower Co., Phila 

{ Robinson & Flockhart, this delphia, died at Edinburg, Scotland, 

F ing changed to Maher & July 3 He was born in Philadelphia, 
t The Siness prospered and Jan. 16, 1860, and was the son of Thos 

( e Of the most important of Wilbraham, who founded the firm. of 

j New Jersey. Mr. Maher was Wilbraham Bros. in 1854. He became 
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ind Wilbra- 


Thomas 
the firm of Wil- 
1854. He became 
connected with his father’s business in 


the son of 


who 


was 
ham, founded 
braham Bros. in 
itly life, and was made secretary and 


treasurer of the some 20 


had 


years, 


company 
years Mr. Wilbraham 
in ill health for and 
sailed for Europe on June 15, hoping 
his health. His 

but one of the 
ly from- the firm, as Thomas 


ago. 


been 
several 
» regain death re 
Wilbraham 
W. 
Green, chief engineer, is the only re- 
Mr. Wilbraham is 
his widow. 


moves all 
fami 
maining member. 
survived by 

Augustus Trump, for some years sec- 
and treasurer of the 
Foundry, died 
the East 
June 11, of heart 


retary 


Steel 


Pittsburgh 

suddenly at his 
End, 
failure. 


home in Pittsburg, on 


FOOT LEVER CORE. 
C. B. Dayton 


In Figs. 1 and 2 are shown 


two ways 


which caused 
the 


proved a solution of the problem and re- 


of making a core, one of 


corsiderable trouble, while other 


sulted in castings that were perfect so 


far as their cores were concerned 

Before describing this simple method 
simple, some read- 
look fact, fool- 
ish) I may say that this bit of simplicity 


has resulted 


because to 
that 


(I say 
ers ‘it May Way in 
least 9 


this 


in a Saving of at 


per cent of the entire output of 


Core Print 


EE 


a 





Foot Lever With DIamMonp Cut 
EF ACE : 


order. Fig. 1 shows a foot lever, the pad 
of which is cut on the face in diamond 
form. Various types and sizes of these 
the past and 
in each instance the print was made as 
the dotted 
the construction to 


from 


levers have been made in 


shown in lines. There was 


rothing in prevent 


the core shifting or falling into 


the mold, thereby producing bad or un 
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sightly that 


the foundry to be 


castings were returned to 
remelted 

Fig. 2shows a very simple change in 
the design of the core 
fitted, 
that was an exact fit 


the 


print, to which a 


core box was producing a core 


When 


closed 


in the mold. 


core was set and the mold 
shift or fall 


dove tailed 


the core cé¢ ruld 
mold, 


not into the 


owing to its shape. 


Self Locking Cor 


I 


| MPROVE! MAKING 


Another 


which the core 


advantage was tl 
left the box 
making this print in this s 
the 


conside rable - 


1 


more than by other m 


saving was 
foundry and the core room 
PHOSPHOR COPPER. 


Phosphor copper is an alloy of copper 


made by melting copper and phosphorus 


under suitable 
brittle 


fracture. 


conditions. It is hard 


and and has a metallic 
It may be obtained up te 
16 per cent of phosphorus 


SILICON BRONZE. 
has tenacity, re 
at the 
much better conductor of 


Silicon bronze 


great 


atmospheric corrosion and 


S1sts 
same time is a 


electricity than phosphor bronze as the 
small 


1 


presence of a quantity of phos- 


phorus greatly diminishes the electric 


conductivity of the alloy. Wires of silt- 


con bronze are therefore used for tele- 


phone and other purposes 


AUTOMOBILE ENGINE 
CYLINDERS. 
In English foundries automobile 
gine cylinders are cast with the fla: 


uppermost, 


and for this reason a heac 
1, 


of metal is required, washing 
to the top of the mold. Care 
to secure perfectly vented 


mm) 


cores. 
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FOUNDRY WORK 


AT PRATT INSTITUTE’ 


Course of Instruction to Properly Prepare Students to Advance to 
Positions of Executive Responsibility 


PROF 


the present time, 


T 
much 
the 


when there is. so 


said in 
and 


being 


daily papers the 


current magazines about 


trade and elementary tech- 


nical education, this As 
sociation may be interested 
in a_ short description of 





the instruction in foundry 
work given at Pratt In- 
stitute. 
Before attempting to 
describe what we are do 
ing I should like to point 
out a few things that we do not attempt, 


in order that there may be no possi- 


bility of misapprehension regarding 


what I shall say later. To start with, 


we are and 
we do not attempt to turn out jour- 


neymen 


not a true trade school, 


mechanics. We cannot grad- 
uate journeymen molders because the 
time devoted to foundry work is far 
too short, and the class of young men 
who mean to earn their living as prac- 
tical mechanics in this trade could not 


make the sacrifice of either time or 

money that would be required to thor- 

oughly master the trade in a school. 
On the 


moved from the engineering schools of 


other hand, we are far re- 
college grade like Cornell or Colum- 
the 


Technology. 


Institute of 
instances 


bia or Massachusetts 


In some we 
may teach the same or similar subjects, 


but 


we approach them in a very dif- 
ferent way, and the attitude of our 
students toward their work is also 


quite different. 

I have pointed out these two things 
that we are not a trade school on one 
hand, and an engineering school on the 
other, because I believe it will help us 
hel 
Ii¢ ld 


to a clearer comprehension of the 
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STIMPSON 


which lies 
half 


these 


we do cover, 


almost exactly 


between 


way 
two. 
Pratt 
Institute courses of instruc- 


We aim to give at 


tion which will properly 


prepare men to rise to po- 


sitions of the’ grade of 
master mechanic, or fore- 
man, or assistant superin- 


tendent, after they have 
had sufficient practical ex- 
perience. 
this kind 


training is 


For positions of 
theoretical 
but 
to make it effective it must be combined 


some 
necessary, 
with a great deal of very practical 
training 

So far as our work turns 


in either 
direction, therefore, our methods, I be- 
lieve, tend to approach more nearly 
those of the trade school than they do 
those of the engineering school; for, 
in the main, our men learn how to do 
things by actually doing them, and in- 
the 
the 


cidentally study whys and the 


wherefores of work as they go 


along; for we do not want them to do 
anything which they cannot do intelli- 
gently. It should be noted, however, 
that the emphasis is placed very large- 
ly on the quality of the actual, practi- 
cal work. 

Thus far we have not specialized at 
all the different 


along manufacturing 


trades such as pattern making, foun- 
dry work, machine forging or machine 


work. Our aim has been rather to 


turn out men who would be likely to go 
into manufacturing plants which in- 
clude several, or perhaps all, of these 
branches. At the present time, there- 


fore, we have no course designed espe- 
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cially for which the 
student 
this kind of work, but if it were plain 


that there 


foundrymen in 


can devote his entire time to 


were sufficient demand for 


such a course I am not at all sure that 
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our trustees might not feel inclined to 
consider its establishment. 
In most 


ments, 


manufacturing  establish- 


however, the four main 


structive departments referred to above 


con- 
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are so closely related to one another 
as to require men who have some in- 
telligent these 
branches, and the purpose of our reg- 
ular 


understanding of all 


mechanical course has been to 








= 


TATE LLL LL 





| 


men. 





instruction for such 
Departments. 
In describing the 


provide 


aims of this course 
which the foundry 


’ 


into work enters 


as a most important element, or in 
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giving the more detailed description of 


the foundry which will follow, I do 
not wish to give the impression that 
this is by any means the only course 
offered by Pratt 
fact, 
other 


Institute, for, as a 


matter of there are now more 


than sixty courses, many of 
them day courses and others evening 
courses, in all of which, taken together, 
there is an enrolment of between 3,600 
and 3,700 students drawn from nearly 
every state in the Union and from a 
number of foreign countries. It re- 
quires nine different buildings to house 
these classes, but those in which we 
are principally interested are the chem- 
istry building, the electrical building, 
and the so-called science and technol- 
ogy building, Fig. 1, which contains 
the department of 
tical 


and machine design, and most of the 


physics and prac- 


mechanics, mechanical drawing 
shops. Grouped together in these three 
buildings is what is known as the De- 
partment of Science and Technology, 


and before discussing the details of 
the subject of this paper it may not be 
amiss to give a word or two of descrip- 
tion of the department as a whole, and 
a list of the technical and trade courses 
which it offers, in order to give the 
members of the Association some idea 
of the surrounds the 


foundry work at Pratt Institute. 


setting which 


The Department of Science and Tech- 
nology. 

Some idea of the importance of this 
type of education can be gathered from 
the fact that the 
Pratt 


Institute which Mr. 


founded only twenty years ago 
started witl 


1 an enrolment of but 


twelve students and has grown to the 


proportions mentioned above; and 


during these twenty years has given 
instruction to more than sixty thousand 
individuals. Mr. 
ed the 


spired 


Pratt, when he start- 


school, was guided and in 


very largely by his own expe- 


rence. He was a self-made man, hav 


ing started life as a machinist, but h 
h 


was a a rf unusual breadt 


power. wanted a school where 
young men, and young women, too, 
for that 


he had 


matter, who were situated as 


been could have the chance 
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that he had 
they needed; and he 


missed He knew what 
knew 
failed. He 


with an 


where the 


average school thus 


able to 


was 


plan insight and a 


foresight which has everywhere com- 
manded 


admiration In all this he 


never lost sight of the value of ma- 


chinery, especially in practical work; 


but, nevertheless, he always put his 


emphasis on the value of the workman 
back of every piece of machinery. He 
always saw the man who designed it, 
or the mechanic who made it, or the 
operator who tended it, and he 
Pratt Institute to reach out end help 


these workers, and to 


wanted 


reveal to them 
both the possibilities of their work and 
the possibilities for their own develop- 
ment through even the most common- 
place tasks. 

With 


purposes of our 


this outline of the aims and 


course in steam and 
machine design as we call our two-year 
mechanical course; and also of the 
more general scope and purpose of vhe 
work at Pratt Institute, I will now pro- 
ceed to a detailed description of our 
shops and of our instruction in foundry 
work. 


I have already said that the time de- 


voted to foundry work was _ limited. 
The i 
length and the 


whole course is two years in 


students’ time is di- 
subjects. A 
eacn udent would be 
One-half 


vided among a number of 
typical day for 
as follows: 


in class 


morning 
room for mathematics and 
and the 
board, 


chanical drawing, or machine 


perhaps practical ~hanics; 
other half on the me- 
design. 
The afternoon woul e alternately 
spent in shops, 
or some 


be yratory 


work, the share of the ne devoted to 


foundry work being about two after- 


noons per week nonths in the 
year, a e about twen 
ty working days 

\ll that we accompli refore, we 
have to do in length of 
laracter of 
our shop « emphasis 
which we [ 


the instruction 
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machine shop occup:es two entire 


rs, having a combined floor area of 
feet. It 1S 


ninety-four 


thousand  squar¢ 


quipped with machine 


yf various types, the greater part 


f them being the most modern de- 


ign, and in this floor space we can 
1andle one hundred and 


twenty men 


a time The pattern shop, too, is 
lighted 


feet by 


fine, large, splendidly room 


about ninety- ‘ive forty-two, 


with a model mill equipment and inde- 











INTERIOR VIEW OF 
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larged the molding floor to about three 


times its original area, and have de- 


creased to a minimum the space occu- 
pied by benches. In 


this 


supplementary 


way we are able to handle the 

present large classes satisfactorily; al- 

though at the present time more space 

is sorely needed for the extension of 
the work in several directions. 
The Foundry Course. 

Now turning to the instruction given 


in the foundry course itself, I believe 


THE FOUNDI 


aims of the instruction. 


routine work of the 
practical methods’ of 
subject. 
the course briefly, are 
our men an understanding 
underlying principles which op- 
production of sound, 
able castings, to make 


recognize the defects in a 
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tell the and 


remedy, to 


casting, cause suggest a 


proper have some judg- 
ment in deciding the best way to make 
a pattern and to mold it, taking into 
the 


required and the 


consideration number of castings 
shop conditions, to 
of the best 


of duplicating work in various quanti- 


understand some methods 


ties, both in the jobbing shop and in 
the manufacturing plant, to have some 
experience in the melting of iron and 
with the basic 


brass, and be familiar 
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shows clearly the general arrangement 


of the shop, which occupies a room 28 


x 56 feet in a one-story ell with a small 


room in the basement for cleaning the 
castings. It is nineteen feet in the 
the 


east 


clear on inside and is well lighted 


on the and north by large win- 


dows, and has two turret ventilators 


with swinging windows on their four 


sides. Arc lights supply the light on 


winter afternoons 


The cupola, the base of which may 


2 
a 
Pa 
a 
ad 
= 
 - 
' 


Fic. 4—CAsTINGs oN PICKLE BuGGy 


principles regarding the mixtures; to 
good, 


molds and cores for any simple, light 


be able to make commercial 
casting; to vent, gate and pour these 
molds so as to produce sound, clean, 
marketable castings of high grade, and 
to do this in a business-like way 
Coming to the second phase of the 
subject—the routine of the school shop 
—a few words regarding the equipment 
of the foundry will be of interest 
Arrangement of Foundry. 
accompanying 


The 


plan, lig 


be seen in Fig. II, is at one side and 


’ ] : . > 
is charged from a platfor 10 x 20 


feet, suspended from the On this 
platform we keep our our 
supply of about six 

which we convey thers 
by < Id though ver 
conveyor, a line 
from one man 


pigs 


cost 


7 
Wilt SES 
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mind toward their work. 
hoisted to the 


The coke is 
roof and dumped 
through a trap into a bin on the same 
platform, which has a capacity of three 
tons. On the dark side of the room in 
the space underneath this platform, 
convenient to the cupola and molding 
floor, is a large box for the molding 
clay and facings. Here, also, we keep 
the pickle vat and buggy, the racks for 
ladle shanks, 


and similar appliances. In the 


holding the skimmers 
corner 
nearest the street door are the pits into 
which we dump our auuuar supply of 
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siderable thickness of well packed 
molding sand on top. 

The core, brass and repair benches 
are placed as far into the west corner 
of the shop as possible so as to give as 
much space as can be had to the iron 
molding. These features, however, 
will be spoken of in detail later. 

In starting all the foundry classes 
we give first a graded series of six or 
eight preliminary lessons in making 
not to be 
Often a couple of the 


best of them are poured in white metal 


practice molds which are 


poured in iron. 





Fic. 5—WASHING AND SorTING CASTINGS 


molding sand and similar materials, 


and always have them ready for use 
ith the least possible handling. A 
ise for keeping the small tools used 
the foundry floor is built against 
he wall these 


near shown 1 


pits, as 
llustration Fig. 12. 


This 


ree best sides of the shop free for 


leaves the 


bench molding, giving us stations 


en men; and marked off on the 
or by wooden pegs are eight 
ns at which we 
This 


bed of puddled clay 


work sixteen 
laid 


con 


molding floor is 


with a 


to more clearly illustrate the relation 
of the parts of the mold. In this work 
the instructor himself makes a mold for 
each type of pattern, doing so before 
the class, and all the students work on 
the same general class of patterns at 
time. 


one This preparatory course of 


instruction covers the important and 
most fundamental operations of foun- 
dry practice, such as packing a flask, 
making a joint, tucking under cross 
bars, setting the gaggers, making pour- 
ing basins and gates, and making and 
setting the simpler forms of cores. 


At this point the class usually visits 
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some good jobbing foundry and is ex- 
pected to notice especially the forms 
of pouring 
molds 


basins, the clamping of 


and the methods of pouring. 
Such visits are repeated from time to 
time during the course, to representa- 
tive foundries in Brooklyn and vicinity. 
From this time on the heats are regu- 
larly run in iron each week, and the 
molding for the individual students is 
differentiated, the conditions being 
made to approach as nearly as possible 
to the practices in the best commercial 
foundries. The given such 
in the judgment of the in- 
structor will keep them alive with in- 
terest and at the 
power and 


them think. 


men are 
work as 


same time tax their 


ability enough to make 
Since this endeavor to approach com- 


mercial conditions holds throughout 
all shops and laboratories, we have, as 
a rule, a_ sufficient work 
that is needed in the department to 


keep the foundry busy without resort- 


amount of 


ing to the making of practice castings 
which purpose. And 
the variety in our work is always great 


have no useful 
enough so that we can give to each 
man some job that will inspire him to 
do his best. 

Our first heats are usually run with 
a very soft mixture, into small brick- 
shaped blocks. These are used the fol- 
lowing year in the machine shop for 
the first exercise in chipping. We 
make about 300 each year. 

Subsequent heats are mixed to give 
a good 


iron suitable 


eral machine castings. 


strong for gen- 


It will be recalled that our students 
practically spend every other half day 
in one of the shops, and two half days 
a week for a period of six months is 
the usual 
work, 

We 


120 men 


time devoted to foundry 
handle on an 
week 


about 30 to 35 


average about 


per divided into sec- 


tions of men. Of 
take 


time, so 


course these sections cannot all 


the same thing at the same 


some of them report to the foundry 


in the mornings and some in the af- 


ternoon. 


Perhaps the most concise way of 
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showing how our shop is_ operated 


will be to describe its workings for a 
period of one week. 

Shop Operation. 
purposes of 
that the 


Wednesday, as on that day 


For illustration we will 


consider week begins on 
we begin 
to put up molds for the heat. 
At 9 o’clock a section reports in the 
The called 
instructors’ and 


shop. men are before the 
after discuss- 


ing the castings they made in the last 


bench, 


heat, a short talk or demonstration is 
given them in accordance with a defi- 
nitely planned course’ of instruction. 
Then their assignments for the morn- 
ing’s work are given out and they go 
to the bench, floor or bench as 
directed, and do their best to get out 


their work 


core 


within the time limit, as 
their mark depends largely upon the 
castings they make. 

When his mold is finished, the boy 
sets a small cast iron cover plate over 
runners and risers to protect them 
from accidental loose sand until pour- 
ing time. Under the of this he 


places a yellow slip giving job num- 


edge 


ber of the work and weight of metal 
required. When 
the following day the 


cores must be set 


fact is stated 
very clearly on the same slip. 

Before leaving, 
takes account of the weight 
of metal required by each member of 


one man—assigned 


weekly 


the class and enters it in the proper 
column on the Cupola Record, which 
will be described later. 

In the afternoon another section be- 
work. This 
more of a lecture, 


gins its class is given 
with the 
general methods of manufacturing pig 
iron, the effect of the 
oids on the grain 
iron; 


dealing 


metal- 
and strength of cast 
malleable 


different 


how iron and _ steel 


castings differ from cast 
topics of like 


iron, etc., and 


which will 


show the important place the 


character 
chemist 
now holds in modern engineering. 

very short and they 


: ; 
simpler work. About 


Their time is 
put up only the 
every second heat in 


one of the alloy metals—brass, bronze, 


l- h rity 
week they run a 


or aluminum—and 


done, 


one man is given 
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for the furnace. He weighs out the 
mixture and charges it; pulls the pot 
and handles the ladle. 

All molds put up by this class have 
the weight of metal noted on a white 
slip, so that they can be quickly dis- 
tinguished from those of the other 
classes. 

On Wednesday the janitor (who had 
been trained to care for the cupola), 
chips out, daubs and puts up the bot- 
tom of his furnace, repairs the lining 
of his ladles, and gets the large core 
oven ready to light the first thing in 
the morning. 

This work is done by our man be- 
cause the class of students in the shop 
on this day is not such as would in 
our judgment benefit enough by the 
experience for us to risk their at- 
tempts at preparing the furnace. 

Daily Routine. 

On Thursday morning, there is op- 
portunity for the instructor to plan out 
the assignments for the afternoon and 
see that flasks 
are at hand. 


suitable for the jobs 
He decides on the metal 
mixture for the heat and figures the 
bed charge. 

The metal put up by the two classes 
usually makes 
the total 


already mentioned 


about one-third to one-half 
charge. 

Fire is put in the large oven, and in 
it are baked the ladles and any large 
laid in 


preparations 


and the fire is 
These 


cores needed; 


the cupola. also 
are made by the janitor (melter) as 
the regular classes are occupied with 
other work at this time. 

a section 
which has been in the shop a longer 


On Thursday afternoon 
time than the others reports, and to it 
is given the most important work as 
well as the job of pouring the heat. 
The class is divided into four groups 
or squads according to their positions 
at bench or floor, and one member of 
each squad is appointed by the instruc- 
The 


foreman, 


tor to act as foreman. work is 
and 


he is responsible for the molds of his 


assigned through the 


gang, in the following particulars: 


First. Gives out patterns (under 


suggestion from the instructor). 
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Second. Gets weight of metal from 
his men and reports the total to the 
melter. 

Third. Puts up his own work. 

Fourth. Assigns men to pour and 
skim his floor and to start various 
work when it comes to cleaning shop. 

Fifth. Makes himself familiar with 
weight and type of work in each mold 
on his floor and keeps watch that they 
are not poured short. 

Sixth. Makes a report to instruc- 
tor, on a blank furnished, regarding 
assignments, number of molds up, 
time of men, and number of molds 
poured. 

These reports furnish the data for 
cost sheets which are kept for each 
job going through the shop. 

One man also is assigned to help 
the melter through the afternoon. 
From the reports of the four foremen 
he gets the total metal required for 
the heat and figures the remaining 
charges, then helps the melter weigh 
these out and charge the furnace. He 
tends the fire that dries the cupola 
breast, places the ladle shanks handy 
to the core oven, and sees that skim- 
mers are in readiness; in fact, does 
melter tells him to do 
to help make the heat run smoothly. 
This man records the actual weight of 
charges, and the times of charging, 
blast, first etc., and after the 
heat sees that all the furnace appli- 
ances are returned to their proper 
places so far as possible. 


whatever the 


metal, 


It will be seen from the above that 
while five men out of the class have 
rather special work, the majority of 
the fellows are actually ramming up 
molds, Fig. 3, setting cores, clamping 
and weighing, and in this hour and a 
half the bench men will put up two 
to four molds each and the floor men 
only one or two, according to the class 
of patterns they have. 

It is not practicable to have each 
man pour his own mold every heat, 
because the space is so small. Usually 
four men with hand ladles pour the 
work and four other 


lines of bench 


men pour the floor molds, using a 


bull ladle. 


small 
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PRATT INSTITUTE FOUNDRY. 


HEAT RECORD. 


Heat No Poured by 


CUPOLA DATA. 


Charge. Heat. Results 


Fire lighted .. Good 


Scrap {Total Coke Iron charged Poor 


Blast on. Scrap 


First metal... Lost 
Bottom........ Hardness 
| Gauge. 


Melt per min.. 


SPECIAL ASSIGNMENTS. 


During Heat. 


Cupola tender 


Foreman—Benches 


Straightening Shop. 


ie errs 


Riddlers. 


Corner case ., 


On ladles Skim _ Flasks 


Big Bull Patterns 
Small Bull 
Hand 1 Weighed by... 
Hand 2 Cleaned . 


Hand = Ground 





Hand 4 Graded 


WEIGHT OF 
Totals. 


METAL U 


Bench Molds, 


Floor Me lds. 


A. E. S.4M.D.'A. E. Cupola S.&M.D.|A, E, 


S.&4M.D S.&M.D, A. E. 


Bench 


Figure on 


Fic. 6—HEAtT ReEcorpD 





“TRE FOUNDRY 


Assigning Patterns. 


In assigning patterns in the first 
place the order of pouring is taken 
into account, to get the less important 
pieces where they will receive the first 
tap of metal, or be furthest from the 
and the light 


machinery casting which requires es- 


cupola, very work or 
pecially hot metal in a position near 
the stack. 

the heat the four foremen 


their floor 


During 


stay right on and direct 
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The floor flasks are stripped 


and as soon as possible the castings 


now 


are removed and the piles cut through 
once. A little new sand is added to 
all the piles after each heat to keep 
the sand strong. 

The work of straightening up all of 
the benches, corner case of tools, etc., 
is divided among the men of the dif- 
ferent gangs; this includes’ breaking 
the gates from the castings and sep- 
arating the poor from the good cast- 
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the order of pouring the molds; they 
very often skim the ladles themselves, 
vhile 
bench 

The 


yy the time the floor work is poured 


other men shift weight for the 


molds 


bench molds are run first and 


t 


the bench men have begun stripping 


and dumping the molds 
n the 


Then, 
bottom is dumped, they be- 
their 


to rake out and 


castings 


fic OT 


a pile of sand, 


ring them over to the near the 
cupola, and start sifting 
as all the sand for 
put through a No. 4 


heat to 


bench work is 


sieve after each 


remove the shot, etc 


SETTING A LARGE CORE 


This ends the work of the heat 

day, with the exception of calling the 

roll. 
The 


structor and the janitor weigh up the 


ings. 


next morning, Friday, the in- 
result of the heat, and get the castings 
Fig. 4. 


chance to ex- 


on the pickle buggy, This 


gives the instructor a 
amine every casting as it comes from 
the sand to become 


familiar with the 


work each 


able to 


man is doing, and so be 


advise him how to better his 


The 
the dump and 


work. janitor then clears away 


cuts through the sand 


again ready for the afternoon class. 
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The Friday afternoon class receives 
its instructions by means of lectures 
and demonstrations, and by putting up 
The 


casting by 


molds simply for practice. men 
gain their experience in 
in brass 

the 


Thursday 


running heats or aluminum, 
twice in 
the 
class putting up most of the molds for 
it. 


and term they run an 


iron heat, afternoon 


There is no regular class work on 
Saturday. The 
checking up 


morning is usually 


spent in and 


taken 


accounts 


planning what work shall be 


up the following Monday. 
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lustrate methods of molding but which 
are not to be the 
various ways of molding a groove pul- 
ley, ramming a flat core over a picked 
out detail to 
mold; or the 


rammed in 


cast; for instance, 


Save making a 3-part 


use of a green sand 
core a wooden lifting box 


to get over using a shallow cheek. 
detailed to 


castings: 


Two to four men 
and the 


which were put on pickle on 


are 
wash sort Fig. 5, 
Friday. 
Every man taking foundry has a small 
3-figure number-stamp with which he 
The first 
figure or hundreds, indicates his class, 


can mark every casting 
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On Monday the 


that poured the heat again comes in. 


morning section 
These men are called up and the heat 
of the 
the 


previous week discussed and 


the 
Following 


special work to be cast in 


heat talked 


this a short talk is given on some spe- 


coming over. 
cific phase of foundry practice, as for 
instance core sand mixtures, routine of 
ladles, 


foundry 


cupola work, foundry sugges- 


tions regarding equipment 


and arrangement. This occupies about 
one-half hour. Then the men are given 
assignments, as 
flasks, fitting flasks to 


making cores, or running a brass heat 


various repairing 


new patterns, 


Some put up typical molds which il- 


and 
washing, 


the other two indicate his section 


individual number. So. after 


the castings of the various classes are 


put in separate piles, then these piles 


numbers 


are arranged so the student 


run in consecutive order Before 


the 


student with the number 


instructor 


grinding 
has turned out and giv 


for the same These 
show at a glance 


the 


then 
class is turning 


man in 


Two other men are 


finish my gr 


been lef 


Monday to 
may have 
and to get 


of 
CilassCs, 


properly 
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filled, to 
weigh up and deliver such castings to 


construction orders are 
the department ordering them. 
that the 


foundry work is car- 


will see whole 


the 


Thus you 
routine of 
ried out in the four days, Wednesday, 
Thursday, Friday, and Monday. 
Shop System. 
We have in operation in the science 


and technology department a system 
of shop records, the design and use of 
which has developed from the urgent 
First to 


prevent jobs getting side-tracked and 


need of some such system, 


forgotten; second, to aid the instruc- 


tor in keeping track of the various pro- 
jects being carried out by his classes; 


third, to get the men familiar with 


some form of cost keeping. 
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These constitute the formal order for 
the Then, to 
details, instructor as he 


work. keep track of 


each receives 
the construction ticket, prepares a con- 
Sx 10 
veniently ruled, headed with job name 
Upon this sheet the en- 


struction sheet, inches, con- 


and number. 


tries of stock and student time is 


made; either from foreman’s reports 


and 
passed in by the students who do the 


or from time slips made out 
work. 

This sheet now gives the complete 
history of the job, and when the work 
is finished the results are summed up 
the 


duplicate in 


and duly entered, first on 
ticket 
the drawing office. 


con- 
struction and its 
And when all shop 


tickets have been entered up, showing 
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The description of the system would 
make matter for a paper by itself. Suf- 
fice it to say that it provides for a dis- 
tinctive number for every constructive 
job passing through the drawing room 
and These 


department to which the job belongs, 


shops numbers 


show the 
the class of work in that department, 
that 
with provision made by use of 


consecutive number in 


nile 
class; 


1 


the decimal point, for the detailing of 


every part of the job. 
lor every dist.net job a cost card is 


in the drawing room office, and 


uction tickets issued to every 


having work to do on the job. 


that the 


shops, the data from them are entered 


the job is finished in all of 
on the cost card, giving in condensed 
form the total cost of the job. 

All patterns therefore are numbered 
according to the job to which they be- 
and this used in all 
records of their handling through the 
foundry. 


long, number is 


By this system 
knows at the 


the foundry 
end of the year exactly 
the weight and cost of castings it has 
delivered to the other departments. 
Foundry Records. 

Another set of records which ap- 
ply to the foundry work alone is sys- 
tematically kept. the heat 


These are 
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records, Fig. 6, and they are arranged 


on a standard size sheet, as shown, 


and provide for entering the data, the 
number of the 
pouring 


consecutive heat and 


the class number 


and weight of the charges of iron and 


same, the 


coke, time of lighting fire, charging, 
blast, first metal and bottom, as well 
as blast pressure. The weight of 
good castings, 


castings, poor scrap 


and lost metal are also recorded with 
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tion of the heat record sheet is used 
for making special assignments during 
the heat, and at the bottom is pro- 
vision for noting the weight of metal 
needed at every position by three dif- 
ferent sections. 

The results in reference to weight of 
good and poor castings, etc., have been 
summed up each year since 1902-03 for 
The table 


speaks for itself. 


comparison. following 








Fic. 


OE i ra 


10—S WEEPING 


ifs Ait? i 


ee : 
silicon in result- 


space for per. cent of 
ant castings, the maximum fibre stress 
of test bars, and record of comparative 


hardness of metal. This latter has not 


been a necessity in the majority of 


heats, as our castings are usually of 


standard mixture, which has been al- 


ready tested and had given satisfaction 


in our machine shop. The middle sec- 


RESULTS IN SCHOOL 
Year— 

Number of heats 

Total weight of iron charged... 

Ratio—lost metal to iron charged... 

Total weight of good castings 

Total weight of poor castings 

Ratio—poor castings to good 


*Per cent. 


FOUNDRY, 


1903-04 


21.000 


a = sa : 
ires it must 


be remembered that men who 


turned out these casting 


tically 


were prac- 


green men 


With the present year the classes of 


1 


the industrial chemistry course are 


making analyses for us of the stock we 


use and the results obtained and these 


are brought to the attention of our 


PRATT INSTITUTE. 
1904-05 5-( 1906-07 
23 ? 3 15 to April 1. 
i : 19,700 
g* 
11,300 
1,000 
g* 
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classes in connection with the 
the 


foundry 


the physical tests on 
same castings. 
Core Making. 
core making the larger. part of 
work deals with small cores. For 
flat top 


can work, 


bench 
and 
our own 
With this 
needed 
work. 


we have one 


which six boys 
built in 
ago. 


all 


run of 


core oven 


a gas 


shop two years 


supply cores 


general 


we easily 
the 


have 


for 
We 


using 


our 
mixtures, 
binders to 


four standard 


different core 
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rods and with cinders inside, 


methods 


lifting 
used 


tor 


so as to illustrate the 


on larger work and the reasons 


same. 
The illustration, Fig. 7, shows a core 


of this character being lowered into 


a mold for a coal box to be used on 
a new double forge we have built as 
The 


and 


an experiment in the forge shop. 
casting is 27 x 10 x IZ anside 
weighs 135 pounds. 
Brass Work. 
For the brass work we use a No. 0 
four 


Albany sand, held in molding 
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the realize as far as 


the 


men 


different properties of 


1 


have also a brick oven, 3 x 5 x 6 


use on larger cores. The sand 


we mix in a large box and 


box on a pair of horses 


tne core 


iming up. As we are next 


to 1e 


forge shop the boys can 


quickly make their rods and hangers 


for themselves. Our cinders are ob- 


tained from the institute boiler room 


down stairs. 


\dvantage is taken wherever possi- 


») ram larger cores with 


up the 


will accommodate six 
little 


fi rT 


troughs which 


men with a crowding. Iron 
flasks 

There is a twin furnace capable of 
holding two No. 30 pots. 


its of the molding benches make one 


are used this work. 


But the lim- 
pot sufficient for our heats; which us- 
ually do not run over 40 or 50 pounds. 

Our work here is largely for bush- 
castings 
large fit- 
The slide shows a gate of line 
left in the flask to 
the shrinkage of 
For these we had an order of 50 


and small instrument 


ings 


and a number of electrical 
tings 
terminals cool to 
demonstrate brass. 


One 
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master pattern with double shrinkage 
was given us on one Friday, and that 
day we cast eight off of it in white 
metal, and sand-papered them over. 
On Monday we set these in a flask and 
cast a gate of white metal patterns with 
10-penny wire nails cast in for steady 
pins. This gate was scraped and finished 
the same morning. On Wednesday we 


made up a sand match and four 
flasks—all of that had— and 
we got 30 good castings from the heat. 
Three flasks when 
the section came in on Fnday, thus com- 


pleting the order. 


cast 
size we 
more 


were poured 
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We have spoken of metal patterns. A 
bench especially for this work was made 
last year. It 
top 30 
true to 
On the 
fit, a 
ing 


has a cast iron 


inches x 60 inches, 


the 


planed 


facilitate testing work. 


bench is a_ soldering out- 
melt- 


Welliamson 


Bunsen flame, 6 inch 


pot, and a 3 inch 


There are also drawers for stor- 
age of tools The 


near the brass molding troughs so that 


vise, 
and work bench is 
molds can be made up and conveniently 
poured. 

Most of the gated work is made up 
in the foundry at this bench, but occa- 





FIG. 


Now a week’s time may seem long 


in commercial work to wait 
smal] 


for a man 


for 50 castings. 3ut when the 


interrupted progress of the work and 
the inexperience of the men actually do- 
ing the molding is taken into account, 
it will be seen that we are a whole lot 
nearer the commercial practice than the 
average school shop. And if 
that the actual time for 
getting out the gate of patterns and 50 
castings was but 10 


you will 


bear in mind 
hours, it will em 
phasize this point 


12—DraAwInG Cast [RON PATTERNS 


sionally the work is given over to the 
machine shop. 
Typical Jobs. 
The third phase, the practical methods 
of presenting the 


work, has 


subject of foundry 


already been 


times in the 


touched on sev- 
eral course of this paper, 
but here 
this 


the 


are a few definite problems from 
work which are 


that 


year's typical of 


jobs come in to us right 


along 


Since our various departments often 


require a fair quantity of the same cast- 
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ings, we take advantage of this to de- 
monstrate to our men the value of good 
for duplicating Gated 
patterns for some brass fittings have al- 
ready been mentioned. 
of small 


rigs castings. 
Here is a gate 

Fig. 8, 
which we get eight molds a heat, when- 
ever we run the very soft metal needed 
for the 


angle pieces, from 


job, and we have four gates 
working, giving us about 130 castings a 
We make 250 


of these each year, and increase the men 


heat, allowing for losses. 


working on them so as to get the lot 
out in but two heats. 

A rig for the floor is shown in Fig. 9. 
The job is to make 350 perfectly parallel 
inches 


cylinders, 13g inches x 8 


for use in the machine 


shop. 


hic. 13 
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y must be sound and free from 
blow holes for fine threads may 
be cut on them. As may be seen 


we have connected the runner with a 
kimming gate to insure clean metal] and 
draw the 
through a stripping plate to give a par- 
allel mold. 


Our 


about 


separate cylinder patterns 


first rig was designed and made 
ago when we 


required half the number of castings. The 


three years only 


patterns were made of seamless brass 


tube and were fitted in iron bushings to 


be drawn with a 14 inch draw screw, 
the other parts were of wood. Early 
this year we got up another rig. The 
patterns are of mahogany, and made 
long enough to project through the 


stripping board 21% inches. This does 


GROUP O} 
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away with the necessity of a draw screw. 
We used the other rig as a pattern, and 
made the gate and skimgate patterns 
of aluminum. The whole thing was 
constructed inside of a week by two 
or three men assigned from each of 
the foundry classes to push the job 
through. Special flasks and iron pour- 
ing boxes are used for this job, and 
extra long weights made which may 
be shifted very easily. The whole out- 
fit suggests to the manufactur- 
With the two rigs we 
can turn out about 50 or 60 cylinder 
castings at 


men 
ing methods. 


heat. 
To demonstrate 


each 
further the re- 
sources of foundry methods we swept 


up a couple of molds this year in green 
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sand. We wished two round covers 
for the brass furnaces. We did not 
want either the delay or expense 
requisite on a finished pattern. We 


therefore cut two sweeps, and having 
and lifted 
off the cope, we changed sweeps and 
worked up the drag mold, Fig. 10. The 
illustration, 


swept up the sand pattern 


lig. 11, shows the handle 
bar bolted to the cope, the pouring 
basin cut and the mold clamped ready 
for pouring. 

\We make two sizes of surface plates 
which are 


cast with the face down to 


insure sound metal. The larger one, 
18 inches x 24 inches, weighs 180 pounds, 
and is made in a skin dried mold. The 
ribs are made loose on the pattern to 


facilitate pinning the green cores which 
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hang from the cope. The smaller plate, 
8 inches x 10 inches, is made by hanging 
a core in the 


illustrate this 


method of supporting a core. 


cope to 


We are now building a molding ma- 


chine in our shops, the castings for 
which are practically completed. It is 
of the hand rammed, stripping plate 
type, and we expect to rig up a few 
typical jobs on this to set the men 
thinking along these lines. In Fig. 12 
may be seen three students drawing a 
cast-iron pattern for a gear wheel by 
means of a triplex block on the over- 
head trolley. The casting forms part 
of a hoist we built this year for the 
foundry. Fig. 13 shows a representa- 


tive group of small castings turned 
out by our shop. 

It will be noticed that we have prac- 
tically none of the labor saving ma- 
chinery which is found in many mod- 
ern shops. The reason for this will be 
upon a little 


men are with us but 


apparent thought. Our 
a short time, and 
we want to help them to acquire as 
much skill in molding as possible and 
also some insight into practical found- 
ry conditions. Now the productive la- 
bor saving devices, such as core ma- 
chines, power, molding machines, etc., 
are for the express purpose of employ- 
ing less skilled labor, and for that rea- 
not fit And as 
regards the sand shakers, they would 
undoubtedly save manual labor, but we 
are training men to go out into actual 
commercial works, and a most impor- 
tant thing for many of them to learn 
is to do with a 


son do our purposes 


will the thing he is 
told to do whether he particularly likes 
it or not. And in our judgment the 
benefit to those buckling 
down and cutting through a floor of 
sand heat, and of 


and grinding casting is 


moral men 


after a g 


than 
the physical strain or loss of time to 


snagegin 


greater 


them in doing the work this way. 
While I said at the outset that 
courses are not. primarily 


our 
aimed to 


train master foundrymen, we do be- 


lieve that they are of very great value 


Ss 
for any young men who are looking 


forward to such work. 


We further believe that all of the in- 
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struction that is given in pattern mak- 
ing, forging and machine work, to say 
nothing of the mechanical draughting, 
mathematics, practical mechanics, and 
power plant operation, would be of in- 
estimable value. In fact should we 
plan a foundry course, it is doubtful if 
we should wish to omit a single one of 
these subjects. Every one of them has, 
we believe, a most important bearing 
on modern foundry practice, and should 
be included in 


every wisely planned 


foundry course. 

The intelligent modern foundryman 
certainly wants some knowledge of the 
laws of mechanics and properties of 
fluids, and he should understand some- 
thing of power transmission and power 
generation, too, for that matter. He 
should know how to read and make a 
working drawing, and he will have a 
broader view of his work if he has had 
some experience in the making of pat- 
terns, knows how to make a weld or 
temper a tool, and has had an oppor- 
tunity to machine the castings that he 
has produced under 
and with different 

I think 


various conditions 
mixtures. 
you will agree with me, 
therefore, that all of these things are 
needed in the ideal foundry course, 
and that this work which we give in 
our present mechanical course supple- 
ments in a most useful and efficient 
way the practical instruction which we 
are giving in 
work. 

We are that there are 
other things that would be useful and 
which we the time 


with the in- 


molding and foundry 


well aware 


very much wish 


permitted us to include 


struction we now give as I have just 
described to you. But the limits of a 
two years’ course will not allow us to 
cover everything 

As I have already indicated, we are 
doing something along the 


chemical 


side and we are trying to get the boys 


to understand the relation between the 
chemical and 
the metals as 


physical properties of 
We 
scientifi- 
cally testing the physical properties of 


much as possible. 


are also doing something in 


our material. And we are paying a 


goou deal of attention to methods of 
























































































































































































































































































































































duplicate production, and other 
nomic foundry problems. We only wish 


time permitted us now to carry these 


eco- 


lines of investigation as far as we hope 
we may be able to in the future. 

And in inter- 
ested to glance at a few figures which 


closing you may be 


demonstrate the growing demand for 
the kind of training we stand for. In 
a period of ten years the growth of our 





classes has been nearly four-fold as 
will be seen from the following table: 
Day Evening 
Year. Courses. Courses. Total. 
1896 68 263 332 
1900 136 363 499 
1904 241 578 819 
1906 284 783 1,067 
1907 331 841 1,172 
CAST STEEL CAR WHEELS. 
Cast steel car wheels are now being 


successfully made at one of the East St. 
Louis, Ill, plants of the American Steel 
foundries, Chicago. This is undoubtedly 
the greatest triumph of the steel founder 
in recent as wheels 
have already been in use for the past six 
that the 
will prove commercially successful. 


vears and inasmuch 


months it would seem venture 
The 
( xperiments which led to the perfection 


of the method of molding and castings 


covered a period of practically four 
vears For casting the wheel the 
revolving mold principle for com 


pressing the metal in the tread and 
flange is utilized, the mold revolving 
at a speed of approximately 600 revo- 


lutions per minute. As it requires 
about 15 seconds to cast, the mold is 
revolved 200 times in this period. 


Inasmuch as a green sand mold would 
break down at this speed, dried molds 
are which withstand the wash 
The steel enters the 
mold under considerable pressure from 
a basin connected the center 
that portion of the 
required for the wearing sur- 
including the tread and the 
manganese, in the form of 
powdered ferro-manganese, is 


used, 
of the metal. 
with 
gate, and in 
metal 
faces, 
flange, 
intro- 
This re- 
sults in the formation of practically a 
high manganese steel where the great- 
est strength and highest wearing qual- 
ities are required, while the web and 
hub, in metal no 


duced by a secret process. 


whose manganese 
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is introduced, remains of a mild qual- 
ity. The castings show no line of 
demarkation between the high man- 
ganese and other sections, the change 
being gradual as in the blending of 
the chilled and gray iron parts of the 
cast iron wheel. An important part 
of this process is the annealing which 
must be done carefully, so that the 
temper of the wearing surfaces re- 
mains unchanged. The castings are 
heated to a bright cherry color to 
relieve the internal strains and while 
cooling the tread and flange are 
sprayed with water to restore the 
temper that may have been lost in 
heating. 

Wheels that can successfully with- 
stand the tests to which 700-pound 
gray iron sections are subjected, weigh 
only 550 pounds, and this reduction 
in weight is a factor of prime impor- 
tance in view of the tendency to 
constantly increase the weight of rail- 
road rolling stock. Their cost at 
present is about double that of the 
gray #ron wheel, and considerably less 
than the rolled and steel tired wheels. 


DETERMINATION OF COKE 
QUALITY FROM ITS 


APPEARANCE. 
In a recent issue of Gluckauf, Mr. 
Thau details a_ series of observations 


based upon analytical data of the quality 
of coke when judged by the eye only. 


The author concludes by summarizing 
the following characteristics for coke 
with a high content of ash: (1) Has 


impurities consisting of incombustible 


substances; (2) dark sandy appearance, 
with a great abundance of pores; (3) ex- 
ceptionally high weight; (4) 
the pores appear with metallic luster in 
the fracture. 


edges of 


A high content of volatile ingredients 
is shown by the 
(1) The coke falls without sound 
when dropped upon a hard surface; (2) 


following characteris- 
tics: 


it has a black appearance, without lus- 
ter; (3) it contains small blue-black 
spots in the fracture, due to uncoked 
coal; (4) it appears in thick pieces 
which break apart easily; (5) the in- 


terior of the pores is deep black and the 


edges have a tarry luster. 





TMPIALS IN FOUNDRY PRACT 


Questions from Practical Foundrymen are answered in this 
department by the following experts : 
CAST IRON ; ‘ ; ; ; W. J. KEEP 
MALLEABLE IRON . DR. RICHARD MOLDENKE 
METALLURGY OF STEEL . é . J.B. NAU 
STEEL CASTINGS. ‘ ; ‘ W. M. CARR 


Other experts also contribute Address all inquiries to the Editor 





CAST IRON NOTES 


W. J. KEEP 


Question:—I am making stove plate, mental figures on smooth cast iron sur- 
light machinery and jobbing work, pour- faces? 
ing from 8 to 10 tons a day. I am un Answer:—Warm the surface be 
able to explain the loss of silicon during etched. Smoke the surface and melt a 
the heats, and would like to have you’ thin coat of beeswax over it When 
explain the problem to me. I figure the cold scratch the desired figures in the 


silicon as follows: surface and pour on dilute aqua fortis. 


iron 300 pounds X silicon 2.03 per cent 
iron 1,000 pounds X silicon 2.25 per cent 
iron 150 pounds X silicon 9.10 per cent 


Pig iron 1,450 pounds xX silicon 2.89 per cent 
Sprues 900 pounds X silicon 2.70 per cent 


Total 2,350 pounds X silicon 2.82 per cent 
5p 


40 


This gives 2.82 per cent of silicon for When it stops boiling you can wash it 
the mixture put into the cupola and off and apply more until the desired 
2.70 per cent for the iron taken out. Is depth ts reached. 
there any difference in the loss of sili 
con in pig iron and sprues, and if so EXPANSION OF CAST IRON IN 
what is the per cent? COOLING. 

Answer:—I should say that there was Question:—You_ stated in cast iron 
a mistake somewhere. The sampling for notes, September, 1905, that cast iron 
analysis may not have been made care expands after it has become solid and 
fully. The loss of 0.12 per cent silicon while at a dull red heat. You speak of 
is too small. It is usual to calculate a machine that shows the expansion by 
0.20 o: 0.25 per cent silicon as the loss a curve. What is the use of such a 
in remelting for stove plate mixtures. machine and please give a clearer rea- 
The more the surface exposed the great- son why the iron expands in cooling. 
er the loss of silicon. Sprues remelted An -The recording pencil moved 
should show a greater loss than pig iron exactly as the iron test bar moved. One 
remelted. end of the test bar was held rigid while 

— the other was free to expand or con- 
ETCHING ON CAST IRON. tract. The motion of the free end of 
Question:—I would like to receive in- this test bar was autographically record- 


structions regarding the etching of orna- ed by the pencil; that is, the recording 
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pencil was attached to the free end of 


the test bar. 


Chere was no motion of the pencil un- 


til the test bar became solid, because 
fluid iron could not move the pencil. 
For a few seconds after the test bar 


became solid the motion of the pencil 


showed that the test bar was contract- 
ing. Just as the test bar was losing its 
red color it suddenly expanded. 

Another way to prove that cast iron 
take a ladle of melted 
iron and drop into it a clean sprue. It 


will sink and drop out of sight, but in a 


expands is to 


moment it will rise to the surface and a 
part will be above the surface, showing 
that the first heavier 
than melted iron but when it became red 
hot it was lighter. 


solid iron was at 


The use of the machine to make these 
autographic curves is to show the com- 
position of the metal, by the shape of 
the curve 
LOSS OF IRON IN REMELTING. 
With 


practice what is the melting loss when 


Ouestion: fairly good cupola 


using pig iron alone, and what is the loss 
when rusty stove scrap is used alone? 

Inswver:—The loss with pig iron alone 
is about 4.75 per cent. The loss in melt- 


ing rusty stove plate scrap alone is 11.35 


per cent 
These results were obtained by melt- 
ing one ton and carefully weighing 


everything. In ordinary stove plate 
practice, and with ordinary help, the rec- 
ords often show no loss, but in one very 
carefully conducted 37 ton heat the loss 
was 4.41 per cent. 


MIXTURE FOR VALVE CASTING. 


Ouestion 


Will you kindly give us a 
the 
of which are about 1% inches thick 


anges 2 inches thick. 


good mixture for valve castings, 


walls 
19 


and fl 


A close grain 
is desired, as the valves will be used for 
steam. 

Answer 


To make close-grained cast- 


gs, use close-grained pig iron or scrap. 


If the iron you charge into your cupola 

close-grained, the castings will be 
lose-grained. Scrap is used instead of 
Dp mn for the reason that the founder 
can see that the mixture from which 
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the scrap was made was such as to pro- 
duce a close grain. Pig irons that con- 
a small percentage of silicon are 
close-grained, therefore the low grades 
are used. Northern irons are better for 
valve work than southern irons, for the 
reason that they are not as liable to 
form spongy spots in places where two 
walls meet. Probably the reason is that 
irons contain lower 
the iron to set quicker. 
Make the casting as hard as you can, 
and still be able 


tain 


northern silicon, 


which cause 


to machine it. 


OIL SAND CORES. 
Question:—Kindly give me a receipt 
for oil cores as near as possible to manu- 


facturers’ compound, for piston head 
cores, 
Answer:—Each founder must decide 


how to use the different compounds that 
are offered and whether they are as good 
as raw linseed oil. The larger the core 
For small oil 
cores 28 quarts of pure sharp sand to 
one quart of oil. Mix the oil with the 
sand, cut over twice and pass through a 
No, 6 riddle three times. The mixture 
should be dampened with water sufficient 
to work well. 


the less oil required. 


If the sand is perfectly 
dry it would need about one-half gallon 
of water. To make the best core mix- 
ture, take one-half gallon of boiling 
water, mix with it one quart raw linseed 
oil and add it to 28 quarts clean, sharp 
sand. Cut twice and pass three times 
through a No. 6 riddle. 


BLOW HOLES IN CASTINGS. 

Ouestion:—We frequently have cast- 
ings that look perfectly sound outside, 
but are merely shells, being hollow in 


the center. Can you tell us the cause 
of this trouble? Some of our molders 
say that it results from the use of bad 


iron, while others say that the molds are 
rammed either too hard or too soft. 
Answer:—Blow-holes can often be 
avoided by melting iron hotter or pour- 
ing it hotter. In your case, it looks as 
the trouble was with sulphur. 
Scrap iron contains the limit of sulphur, 
and melting it 


though 


over again gives it an 
extra dose. Sulphur seldom comes from 
the pig iron, but from the coke. 


coke, 


Your 
and in 


coke as 


fact, nearly all 
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now supplied to the foundry, is too high 
in sulphur. The limit should be 0.75 
per cent, but it will often run over 1.00 
per cent. Your scrap will contain 0.075 
per cent. Suppose that you are using 
3% pig with sulphur 0.02 per cent, and 
3% scrap and % remelt containing 0.08 
per cent, you have a mixture that will 
contain 0.056 per cent sulphur. Coke 
with 0.75 per cent will add to this 0.03 
per cent. Your casting should therefore 
contain 0.086 per cent, which will be like- 
ly to give you trouble. But suppose your 
pig iron contains 0.05 per cent, and your 
coke 1.00 per cent. 
contain 0.1 per cent. Plenty of limestone 
or a little fluor spar will reduce the sul- 
phur. Using pig iron with manganese 
about 1.00 per cent will help a little. 
Powdered ferro-manganese in the ladle 
will also take out a little of the sul- 
phur. When the iron fills the mold a 
very thin skin becomes solid all over the 
surface of the mold. 
it cannot 


Your castings may 


forms 
through this 
If the 
iron is poured very hot and the mold is 
not too hard and is thoroughly vented, 
the gas will break through the skin and 
fluid iron will flow in and fill the space 
and make a sound casting. 


When gas 
force its way 


skin, and a blow-hole results. 


CHILLS FOR ROLLS. 

Question—What is the right thick- 
ness of a chill for a roll about 12 inches 
in diameter? 

Answer.—The depth of chill on the 
body of a roll is made to suit the pur- 
pose for which the roll is to be used. 
If the roll is to be finished plain for 
sheets or plates, then a shallow chill 
only is required. If it is to be afterwards 
finished with grooves, then the chill on 
the body of the roll should be deeper. 
6 inches 


For such rolls 2 inches and 2! 
depth of chill is sometimes demanded. 
sheet rolls, tin 
and rolls for sheet copper, 


For large plate rolls, 
plate rolls, 
brass and zinc, the safe depth of chill 
is embraced between 54 inch and 1% 
inch, and preferably from 5¢ inch to 
7% inch. Users of tin plate and sheet 
rolls, as well as rolls for copper, brass 
and zinc object to unnecessary depth 
of chill as 


operating against the 
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strength of the roll, preferring a rea- 
sonably shallow chill. 
A. C. B. 
TROPENAS STEEL CASTINGS. 
W. M. Carr 
Question:—Will you 
the composition of 


kindly tell me 
facing sand and 
blacking used for casting Tropenas 


steel in green sand? 
Answer :—The 


sand in 


composition 
green sand 
different plants. In 
the country 
which 


of facing 
varies in 
some sections of 
silica sand is used _ to 
must be added varying pro- 
portions of plastic fire clay to give a 
necessary bond. In 


molds 


other localities 
some silica sands have a natural bond 
and therefore require no 
than grinding and tempering. 
Since I do not know from’ which 
point you are writing I cannot there- 
fore give definite compositions 
of green sand mold facing. 

The 


treatment 
other 


you 


blacking for coating molds 
should be pure graphite. It is some- 
times mixed with finely ground silica 
The mixture may 
be used dry and dusted on the faces 


sand. graphite or 


of green sand molds; or the mate- 


rials may be suspended in a solution 
of molasses water and applied as a 
wash. 

Question:—Why is an 


furnace 


annealing 
using the 
Tropenas method? Is it on 


unnecessary when 
account 
of molding in 
kind of 
ings 
nealing 


is this 
suitable for 


green sand or 


steel more cast- 


other kinds? 


furnace be 


than Must an an- 


used when the 
castings are large and are cast indry 
molds? 


suitable for 


sand steel 


sand 


Is Tropenas more 
casting than 


other kinds of 


green 
steel? If so, why? 
Answer :—Tropenas does _ not 
property that 
annealing. Open- 


hearth and crucible steel castings are 


steel 


possess any peculiar 


dispenses’ with 
frequently shipped without being an- 
nealed. 

The mold either 
green or dry sand into which Tropen- 


character of the 


as, open-hearth or crucible steel cast- 
ings are poured does not control the 
annealing 


process, neither do the 
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shapes or the three 
determine 
whether they should be or should not 

Steel 
annealed 


sizes of 


varieties of steel castings 


be annealed. castings of any 


variety are when _specifica- 


tions under which they may be sold 
so demand, 
Green sand molds are preferred in 


Tropenas or other steel casting 


methods because of their lower cost 


and for no other reason. 
There is no material difference in 
general steel castings made by the 


Tropenas method in comparison with 


similar castings produced by other 


processes, so far as quality is con- 
cerned. 


SOUND CASTINGS. 
DAVID SPENCE 
There is at present a great demand 
for castings for printing machinery and 
tools, and being actively engaged in 
that line, I have made an effort to de- 
details in which have 


velop practice 


given most excellent results. Thus the 


matter of a little gate enables me vo 
get out castings of printers’ rolls, clean 
and sound, with no loss, while formerly 
the percentage was very high. 

When I first worked in the foundry, 
che method in vogue provided for the 
use of a storage catcher on the mold, and 
to run castings with a small gate using 
This 


Later came the needle 


a large basin to hold the iron. 
was very good. 
sprue system which was a step far in 
advance of the old way of bringing the 
work sound and clean. 

Now that we have a variety of patent 
gates, each good in its way, we can get 
rolls and gear blanks as sound 


and clean in green sand as if made in 


printers’ 


loam or dry sand. 

While in Chicago, I called on a firm 
using many gear blanks and was asked 
to 
to 


guarantee the defective work down 
5 per cent. I did it, and out of an 
order of 300 gear blanks of various di- 
than 5 
These 


them on 


mensions, less per cent 


all 


hub, 


were 


defective. were made by 
the 


and a 


running with four 


small spindle gates large basin 


running across the flask. The iron used 


*Presented at 
of the American 


the Philadelphia 
Foundrymen’s 


Convention 
Association. 
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was hot and fluid. I always advise the 
use of iron not too hot nor too dull, 
but preferably the hot. The molder has 
his part to play also to get good sound 
castings. That part is to make a good 
clean mold, well vented, so that the re- 
moval of the gases may be readily ac- 
complished. The molding sand should 
be good and open with not too much 
loam in it. 

For facing for printers’ and laundry 
rolls I use five parts molding sand, one 
part fire sand, and one part of sea coal 
with a little flour. This all mixed to- 
gether and dampened with stale beer 
or molasses water and gives fine results. 

The iron used should be low in sul- 
phur, close grained, and a small per- 
centage of car wheel should be 
added, as well as high silicon iron to 
insure the proper The mid- 
dle of the heat is where I prefer to 
take the iron for this special work. 

For the last 25 years I have given 
considerable thought to the subject of 


scrap 


softness. 


mixing iron for foundry work, and must 


say that at our conventions I 


have al- 
ways found some valuable points along 
these lines. We are doing much in this 
quiet way for the thinking man of the 
foundry, and I need not tell you that we 
need thinking men in this industry, as 
well as in any other branch of manufac- 
ture. 


A NEW REFRACTORY MATE- 
RIAL. 


A new refractory material for use in 
pyrometer tubes, pipes, muffles, plates, 
crucibles, etc., is being introduced in this 
country by the Wilson-Maeulen Co., 110 
Liberty street, New York. This 
rial, electroquartz, 
is composed of fused silica, a pure silica 
product of the electric furnace. It is 
stated to have all the properties of the 
quartz product made from rock crystal 
except transparency. The maker states 
the material possesses a low coefficient 
thereby permitting it to 
violent temperature changes 
It will withstand a 
1,400 degrees centi- 
(2,552 degrees Fahr.), at which 
temperature it softens. The melting 
point is 1,600 degrees centigrade. 


mate- 


which is known as 


of expansion, 
undergo 
without cracking. 
temperature up to 


grade 





COMBINATION BULL AND POURING LADLE 


Designed, for Pouring Small Castings and Sections Requiring 


a Special Composition 


W. M. Carr 


T FREQUENTLY occurs that found- 
ries fitted with open-hearth furnaces 
only receive inquiries for special com- 
position castings not easily made, par- 
ticularly where the 


are smaller than the capacity of a single 


quantities desired 


heat and when it would not be conveni- 
ent to depart from the daily grade of 
steel produced. 


They are therefore 


compelled to forego such _ business, 
which is allotted to plants with cruci- 
ble melting furnaces or small convert- 
Again, it is sometimes desired to 


light 


ers. 


pour very castings from open- 


hearth steel. The bottom pouring ladle 


may be fitted with 


= 


a nozzle much too 





\ 


PES 


CENTER LINE O 





Fat 
| 


casting would result in a low yield of 
saleable product. 

Castings weighing can be 
poured from open-hearth metal, but to 


make the practice 


ounces 

economical they 
lip of a 
In that way the size of the gates 


should be 
ladle. 


can be materially reduced and the flow 


poured over the 


of metal over the lip can be regulated 
A ladle full of metal 
holding 10 to 20 tons can be best ar- 


to suit conditions. 


It cannot 
be well tilted to deliver over the lip. 
The too 
small 


ranged for bottom pouring 


stream would be large for 


work and the operation would 


be too slow. 














COMBINATION BULL 
large to accommodate a pouring gate 
proper for small castings. To open the 
stopper only slightly, and guard against 
a too large stream of metal, would give 
but a drizzle steel 
through the nozzle, which would cause 
miss-runs and 
The 
greatly in 


or dripping of 


defective castings. 


use of a pouring gate 


excess of the size of the 


AND 





PoURING LADLE 

To suit departures from usual open- 
hearth methods to meet irregular re- 
quirements, the following plan has 
been evolved. Reference to the illustra- 
tion herewith given will show a meth- 
od recommended to add some flexibil- 
ity to ordinary open-hearth practice. A 
small, or bull ladle can be suspended 
from the 


bottom of the regular size 
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ladle below the nozzle, or it may be 
supported by some other means, per- 
mitting of ease in filling with metal, 
and thus in case of special composi- 
tions any treatment may be given be- 
fore pouring into molds over the lip 
of the smaller ladle. The ladle may be 
detached and carried to another point, 
or it may be manipulated as it hangs 
from the larger one. The capacity may 
more. The ladle 
should be thoroughly preheated before 
use to prevent undue chilling. 


be 200 pounds or 


Special 
composition castings can be poured by 
this method only in cases where the 
element or elements to be introduced 
are to be in excess of any single ele- 
ment or combination of elements al- 
metal to be 


introduction of 


ready present in the 
treated. The 


or elements can be 


the ele- 
brought 
about by the use of ferro-alloys such 


ment 


as ferro-chrome, ferro-manganese, fer- 
ro-vanadium, ferro-phosphorus, carbur- 
ite, C. P. manganese, etc. The prede- 
termined portions of the alloys should 
in every preheated to assist 
solution and to offset any undesirable 
chilling 


case be 


The temperature of the mix- 
ture can be raised to proper casting 
inserting in the ladle of 
a thermit cartridge. In 
addition to the 


condition by 
special steel 
elevation of tempera- 
ture there would be set up an agita- 
tion which would tend to thoroughly 
incorporate the dose or doses with the 
molten metal. 

Thermit also 


can be successfully 


sed in a similar manner in connection 
with the secondary ladle plan and pro- 
duce a temperature sufficiently high to 
permit lip pouring of the lightest pos- 
sible sections from regular open-hearth 
steel In 


some steel 


foundries the demand for special com- 


open-hearth 


position and very small castings is met 
fired furnace 
in which empty graphite crucibles are 
thoroughly heated. 
drawn at the 

ely filled delivered 

‘ough the nozzle of a ladle holding 
steel. The 
nsferred to a hot 


by using a coke or coal 
with- 
proper time and immedi- 
with metal 


They are 


hearth thus 


metal 
crucible can be 


n any desired treatment, as de- 
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scribed in the secondary ladle method, 
and then be lip poured into molds. 


BRITISH NOTES. 

Foundrymen have been singled out 
for honors lately in connection with 
the South 
Steel 
been chosen president to succeed 
William Mr. Buchanan has 
also for the second year been reelect- 
ed president of the 
Branch, 


Staffordshire Iron and 


Institute. Robert Buchanan has 
Somers. 


3irmingham 
for the first two years 
president of the 


and 


was 3ritish Foun- 
He has a wide 


one of the 


drymen’s Association. 


reputation as shrewdest 


and most advanced of British foun- 


drymen, and is never weary of im- 


pressing upon his fellows the enor- 


mous advantage of thorough scien- 


tific knowledge. Somewhat curiously, 


the most prominent speaker at the 
South Staf- 
Iron and Steel Institute was 
Mr. 


colleague and successor, Herbert Pil- 


annual banquet of the 
fordshire 
another foundryman, Buchanan's 
3 rit- 
Mr. 


Pilkington is manager of the Sheep- 


kington, now president of the 


ish Foundrymen’s Association. 
bridge Coal & Iron Co., and prior to 
holding his present position worked 
in the United States. 
announced of 
Haynes Siddons, of 

West Mr. 


at a comparatively early age and was 


for some 


The 


years 
Arthur 
Road, 


died 


death is 
Jeeches 
Bromwich. Siddons 
Americans as a 
member of the firm of J. & J. Sid- 
dons, Ltd., hollowware manufacturers, 
of Hill Top, West Bromwich. This 
is probably oldest firms 
and _ for 
devoted 


well known to many 


one of the 
British 
Messrs. 


foundries 
Siddons 
casting of 


among 


many years 
] 


themselves to the small 


domestic ware, such as coffee mills, 


smoothing fire-grate fittings, 


this 


irons, 


and many articles of class. For 


had a_world- 
Mr. Siddons’ 


death was due to a paralytic seizure, 


firm 
trade. 


many years the 


wide export 


following upon a period of ill health, 


which prevented him for some time 
from taking part in the business af- 


fairs 
The Tutbury 


itd.. 


Engineering Co., 
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engineers and founders, have recently 
acquired the business recently carried 
on by the New Trades Progress Co., 
Ltd., at Tutbury, 
The company have _ purchased 
the whole of the land, buildings, ma- 
chinery, plant, tools, etc. 


Burton-on*Trent. 
new 


They pro- 
pose dealing 
metals, 


and 


with castings in most 
with a preference for 

The foundry is be- 
ing extended and equipped, with the 
object 


useful 
iron brass. 
of producing 
especially for 
The 


specialty of 


high-class cast- 


ings, motor-car_ re- 


quirements. company purpose 


making a motor-cylin- 
ders and similar castings. 

The rapid rise in pig iron is some- 
what disconcerting to 
Midland who _ re- 
cently met to consider the necessity 
of putting up prices in view of re- 
cent pig 


Birmingham 


and foundrymen, 


iron advances. Trade, 
though fairly brisk, is hardly vigor- 
ous enough to tempt manufacturers 
prices, and the situation 


has practically been saved by the fact 


to advance 


that the best qualities of pig, such as 
Staffordshire cold 
unaffected. The high 
still £5-15. At 


the same time lower grades of foun- 


blast, are so far 
last 


selling at 


named 
quality is 


dry pig are very materially affected, 
for the that a 
the exported metal is for 


reason large part of 


foundry 
purposes. For the 


present, the asso- 


ciation have decided to retain exist- 
ing prices. 

A new firm is about to be 
lished at Middlesbrough 


management of H. B. 


estab- 
under the 
Toy, 


Messrs. C. 


lately 
Akrill 


Birmingham. 


general manager of 
& Co., West 
The last 


Bromwich, 


named firm has an excellent 
reputation for high-class castings and 
it is a matter of some significance 
that the new firm constitutes the first 


chilled 
district. 


real attempt 


in the 


to produce rolls 


northern Hitherto 
rolls 
side, and as a rule from Birmingham. 
The 


of which Mr. Toy is managing direc- 


these have been bought out 


promoters of the new company, 


tor, are very hopeful that a large 


amount of trade, which has hitherto 


found its way to Birmingham, will be 
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retained in the 
trict. 
The 


try foundries 


Middlesbrough dis- 
Black Coun- 

very busy 
for a long time and have still some 
months work ahead. Makers of rolls 
trade, largely 
demands of the tin 


3irmingham and 


have been 


have enjoyed unusual 
owing to the 
plate trade and the big business done 
both 
deal of 


way of mill plant. 


in sheets, trades involving a 


good wear and tear in the 


For foundry work 


generally trade seems to be increas- 


ing by leaps and bounds. There is a 


big output of electrical equipment, 


and the gas engines are taking a lot 


of castings. A big foreign trade is 


being done in machine tools, as well 


as in electric plant work. 


An important change has_ taken 


place in the Birmingham brass foun- 


dries in the more extensive adoption 
of larger melting furnaces. Many 


establishments have lately introduced 


the large M. 
pliance capable of melting 440 pounds 


R. B. furnace, an ap- 


of metal at a time. The arrange- 
ment is much more economical, as it 
prevents duplicate and in some cases 
multiple melting, and there is no ne- 
used 
The 


done in one operation, 


cessity for the mixing furnace 


for running brass into ingots 
operation is 
and the mass of 440 pounds of metal 
ladles 
about the 


trade in 


is distributed through 

There are 
state of the 
Birmingham 
as bad, the 


complaints 
brass 

Generally it is  de- 
scribed explanation being 
price of metal, 


killing the 


done in the 


the very high which 


it is said is simply trade. 
Everything has been 
way of scraping up all the old metal 


available, but this plan has now been 


worked to the end. 
y known 
lerman Charles Ak- 
rill, died recently. He 


» 14 . : hea 
shareholder 1 he 


One of our widely 


most 


iron founders, Al 


was the prin- 


Golds Green 


cipal 


Iron Foundry, wh he purchased in 


> 


1878 His career com by 


means of a chemical success in con- 
with a large works 


nection chemical 


, ae, 
at strattord-te 


firm has a wi 
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high chilled 


been 


quality of its 
which 


and grain 
rolls, sent in large 


north of 


have 
quantities to the England 


and the 


continent, and the demand 


has recently led to a large extension 
the productive For 
ars Mr. Akrill 


terest in the 


plant. 
took an 
public life of 


many 
active in- 
West 
and for 
About six 
failed, 
completely 


Bromwich, being alderman, 


two years mayor. years 


health and he has 


ago his 


since been incapacitated. 


he first indications of resentment 
the new 


brass 


government regulations 


casting are already appar- 


Wal 


Com 


special 


meeting of the 
District Chamber of 


have considered the new regu 

it was pointed out af- 
of the 200 firms connected 
Chamber. E. J. Shaw, a 


s founder, took strong 


the requirement of an 
ist draft for the removal 
] ~asting 


shop, con- 


resent system of 


‘ le 5 
ad iarge 


open space 
of was sufficient to clear 
fumes The Same speaker 
that so few manufacturers 


requisite mechanical equip 


t special power would hav: 


further provision 
employers to supply a lava 
an towels r 


brushes. 


work 

hands befor 
partaking of 
inufacturer pointed 
men would 
Several 


Walsall 


an cide d 
Home Office 


ft their re 
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HOW MUCH SAND SHOULD A 
MOLDER USE? 

In the April issue of THE FouNnpRyY 
there appeared an article that seemed 
to be aimed at the careless foundry 
foreman, the that he 
for three years 
and during that time used only three 


writer stating 


worked on one floor 


sand 
certainly be in- 


or four wheelbarrows of 


per year. It would 


teresting to learn the size of his 


molds, the weights of his castings, 
latter 


faced, because if they were, a mixed 


and whether or not the were 
facing might have aided materially in 
increasing the size of his heap every 
Other 
pounded 


day. questions might be pro- 


regarding the nature of his 


work and whether or not he secured 


sand from the gangway, or whether 


any kind of sand answered the pur- 


pose. I once had a job that required 


14 x 15 


ing weighed 


a flask inches, and the cast 


about six pounds. | 
went to the sand shed every morning 
and got a riddle full of new sand and 
liter working on the job three months 
filled flasks 
and no more than when I started the 


iob I wasted no sand, as the 


my heap just as many 
sand 
bin was too far 


that the 


away. I estimated 
riddle full of 


about 


new sand 


weighed and if I 
vorked one year or 300 days on that 
close to 9.000 


three pounds, 
would have used 
4°14 tons in wheelbarrows 


The question of how much 


molder is an interest- 


should be 


Ilow to get 


cive al 
ing one and 


1 ] 


qaiscussed 


more wW idely 


good castings 
with the least should 


amount of sand 


interest all of us. 


Joun Lupwic, Detroit. 


SCRAP IN PANAMA. 


In disposing of the 


vast quantities 
if scrap Pana 


sold 


along the line of the 
ma canal the 

700 old French 
Philadelphia 
It is 


government has 
dump cars to the 
$4.15 per 


each car 


firm for 
that 


ton. 
estimated con- 
The 
breaking up 


tains about four tons of scrap. 
buyer has to see to the 


and the 
material to the 


f the cars shipment of the 


United States. 





THE MALLEABLE FOUNDRY AS A 
BUSINESS VENTURE* 


Discussion of the Advantages and Disadvantages of 


Engaging in this Industry 


Dr. RICHARD MOLDENKE 


ARDLY a 


but that I receive in- 


week passes 


quiries regarding the cost of 
establishing malleable 
The answer I 
have to write invariably is: 
“Unless you 


cast- 
ings plants. 


have at least 


five tons daily to make-- 
don't.” 
When one has 


through the 


personally 
building 
yf a great establishment, and 


vone 


has the making of hundreds 


f thousands of tons of mal- 
leable him, 
caution is the order of the day, and un 


] 


less the 


castings behind 


quantity is sufficient and the de 


liveries from outside unsatisfactory, it is 
wisest to buy from existing plants rather 
venture upon the little 


fields of the heat treatment of 


than to known 


white cast 


1 
iron, for that is what the malleable cast 


ing I 


ig industry comes to in the 


final analysis. 
As a rule the requests for information 


come from 


those iron 


foundries which 
get orders for plenty of gray iron cast- 
ings with a sprinkling of malleable, and 
possibly some steel castings also. The 
high price they have to pay outside for 
small lots naturally interferes with their 
legitimate profit, and hence the desire to 
produce for themselves. I that 
when the perfected, 
or made commercially possible, that a 
different aspect will be given to the case, 
but at present we have to take things 
as they are. 


believe 


electric furnace is 


The question of embarking into the 
malleable casting business resolves itself 
into a market for the 


duced, and 


work to be pro- 
the location to that 
work at the lowest cost. It is very rare 


make 


*Presented at the 
of the American 


that a | is picked out 


unless t ry tributary 


to it can support 


a comfor- 
tably live malleable — plant. 


Those concerns which 


use a large quantity of these 
he natural 
iven region. 
can make 
mone) they are 
would be a pr good guar- 
can either 
their de 
y going 
nto the malleable casting 
business Moreo profit as 
manufacturers will carry them over the 
two or more years of loss in starting 
the malleable plant. 
Advantages and Disadvantages. 
To sum up briefly the advantages and 
disadvantages, I give the following: 
(1)—The expanding market for mal- 
leable castings, and the great room for 
improvement in most of the producing 
works, gives a living chance to the man 
to go in the business, provided he under- 
stands it thoroughly. 
(2)—In times of prosperity, plants in 


existence, where great caution is exer- 


cised, must 
of offered 


duce it. 


turn away large quantities 


work, being unable to pro- 


(3)—The moment the malleable cast- 


ings works are full, deliveries are so 


desperately bad and slow that attention 
is turned directly to new enterprises 
coming in. 


1 
} 


he malleable 
casting to specialties in railroad, agri- 


(4)—The adaptability of t 
cultural and hardware lines, is such that 
the beginner has a good chance to suc- 
ceed provided his specialty is good. 
(5)—Where 


absolutely good material 
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is required, it pays the consumer of mal- 
leable castings to go into making these 
himself, provided he has enough ton- 
Only he who knows how easily 
one can slip up on the quality of the 
malleable casting, also knows how often 
this is done, and the customer is not the 


wiser. 


nage. 


(6)—The malleable product from its 
adaptability to specialties, and compara- 
tively light castings at that, means a pro- 
duction in quantity of each separate 
Hence it is not a question of half 
a dozen castings, but oftentimes several 
hundred 


piece 


words 
compara- 


other 
with 
regulated and 


thousand, or in 
continuous production, 
tively well 
shop cost 
Now 
the above: 
(1)—The 
making room, 


dull 
usually expand with 


the disadvantages follow from 


expanding while 

empty 
existing 
each high 
wave of prosperity and manage to hold 
the desirable customers. 


market 


also leaves very 


shops in times, for the 


plants 


(2)—Where the work turned away by 
the full plants is taken by the beginner, 
it is at either lower prices, or if at high 
prices, is lost fall. 
The ability of the who com- 
hold who may 
1ave been exasperated elsewhere, or his 


again when these 
founder 
mences, to customers 
to produce cheap enough to cut 
or most likely his having a spe- 
which pays the freight, will make 
break him. 
The high 


reat detriment, being about four times 


capital required is a 
much as for the same tonnage in gray 
iron for the works alone. This means 
The 

ble casting process is intricate, the 
neces of loss great, and it takes fully 


a desirable 


lan appears on the surface. 


class of 
after all the bums of 
passed through it 
1ances of no profit, if not 

a long time, which must be 
carried until success appears 
an instance, a rough calculation 
cost of a shop to produce 50 tons 
ily would come up to say 
y the time that shop would 
producing the 50 tons daily 


iop cost, over double the 


systematized . 
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amount of money will have been expend- 
ed. Then, however, with a good mar- 
ket, the shop will pay handsomely. 
(4)—The high grade of skill required. 
While the process as we now know it 
is comparatively simple, we have to 
reckon with so many factors that an ex- 
pert in malleable castings is a 
article. 
for the 


scarce 
With the range of composition 
iron for various thicknesses of 
the castings very close, a white iron to 
start with, with its double contraction, 
and danger of shrinkage in the interior, 
with the necessity of chills, the limit to 
the size and weight, the 
the anneal, 


expansion in 
a pretty delicate 
task to turn out large quantities of vari- 
ous classes of castings, and have them 
all high grade. 


etc., it is 


Hence the high salaries 
the important men must be paid, and 
the eternal required in the 
works. It must be remembered that your 
day's work goes into the anneal, and 
you do not see it for a week. Thenext 
day’s work the same, and hence a mis- 
take in the temperature of the ovens, and 
you have ruin for possibly a week be- 
find it I remember the 
slipping off of the night annealer to a 
nearby speak-easy, with the 
pressure 

time, which meant 


vigilance 


fore you out. 
increase in 
just at that 
thousands of dollars 


the natural gas 


of damage for two or three hours’ in- 
attention. 

(5)—The fierce competition that is met 
with. This is queer but nevertheless the 
In spite of all the troubles the 
malleable casting man has to 


case 
contend 
with, he makes himself more by cutting 
until all have 
is primarily the 


his competitors’ prices, 
little left. This 


case, because to run a shop successfully 


very 


and to hold an expensive organization, 
everybody must be busy. The first aim 
therefore is tonnage, to keep the shop 
producing at maximum capacity all the 
time, practically 


regardless of prices 


sometimes. Hard times drop prices in 
the malleable shop far quicker than in 
the gray iron establishment. I remem- 
ber the time when castings were sold to 
two 
When it is 


malleable 


the railroads at a shade less than 
delivered 
that 
ought to bring a 
than the 


cents a pound, 


remembered castings 
cent a pound more 


corresponding gray iron work, 
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it will be seen what a new man is up 
against in starting when prosperity is 
on the wane. 

The further reason for this fierce com- 
petition is that nearly everybody in this 
line has a specialty or several of them, 
which sell under patents 
high a price as_ the 
stand. 


and for as 
community will 
Hence this velvet can cover a 
deficit to keep the rest of the works in 
operation. This, of course, is hard on 
who has no. specialty, and 
again, the necessity of having 
abundant capital until such a_ specialty 
is found. 


the man 
hence 


To sum up then, with a good special- 
ty or a number of castings used in the 
manufacture of well paid for articles, 
and a sufficient daily tonnage, it is good 
policy to go into the malleable casting 
industry as a business venture; but with 
less than say five tons daily safe, and 
with capital, and 
men not thoroughly trained in this line, 


insufficient working 


it is better to let it alone. 


A PLEA FOR THE APPREN- 
TICE.* 
Wo. GEBB 


The cry of the times in foundry cir- 


constantly and urgently for 


better 


cles is 


more and trained molders. 
Where can you begin to more advan- 
tage than with the apprentice? 

Give him instructions not only in a 
line of molding, but in all classes of 
that come to shop. Let 


him learn coremaking; show him how 


work our 


to manipulate the the brass 
fact 


Then when your melter or core- 


cupola, 


furnace, in every branch of the 
trade. 
boss is off, give him a chance to try 
his hand in these lines. You have given 
him responsibility in this way, even if 
only for a day, and you will be well 
repaid for it. 

The time when all hands laid off be- 
cause the “Czar” of the furnace did not 
show up is past, and there is no foun- 
dry today but that can swing in some- 
one tc fill the gap for a time at all 
events. 


"Presented at the 


Philadelphia conventi 
of the ’ 


American Foundrymen’s  Associatt 
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I can only reiterate that we need 
more high-class mechanics, and we need 
What 


foreman have 
one of his 


more all around journeymen. 


more satisfaction can a 


than to have apprentices 
called to manage a foundry somewhere 
and to have him unhesitatingly accept 
What 
may miss 
his foreman sorely at first, but that is 


the responsibility and succeed. 
foundry owner, though he 


pleased at his employe’s success, if he 


but leaves him in and 


friendship 
probity. 

So our watchword should be, educa- 
tion all the time an’ everywhere. It 
is only a question of time in any shop 
when attention to the intellectual side 
of men whatever the post they fill, will 
amply repay itself in better results, 
greater loyalty, and lasting benefits to 
the community. 


DRAWING TEMPER WHEN 
TURNING HARD 
WOOD. 

C. B. TurRNE 
The following 


appreciated by the 


information may be 


young and, per- 
few of the 


perienced patternmakers. I 


haps, by a more ex- 
had made 
to order a very fine and handy set of 
turning tools that any mechanic might 
well be proud of, and to work with 
them was a pleasure, as they retained 
a very fine cutting edge. 
careful 


I was very 
when grinding, so as not to 
draw the temper, but one day, to my 
surprise, I could not get an edge on 
several of them found that 
would cut like so much 

While pondering this 
condition of the tools and how they 
got that way, one of the old journey- 
men in the shop “You have 
hard maple or 
cherry, and have drawn the temper by 
crowding them on the work.” “But,” 
said [, “] color on the 
tool showing that the temper has been 


and later 


a file them 


cheese. over 


said: 


been turning wood, 


cannot see any 


drawn.” To 
,] 
I 

] ithe, 


prove this assertion, he 


aced a piece of maple wood in the 


took a fi file, and 


ground 


sharpened it, an roceeded to turn, 


and in a short time drew the temper 


it was worthless as a turning tool, 


showed no co 
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Notwithstanding 
well intended 


the 
efforts 
that are being made by 


Training 
in Foundry 
Work 


some of our leading en- 
gineering schools, 
with few 
exceptions, fail to equip the students 
with the adequate knowledge of foun- 


courses in foundry work, 


dry practice that will permit them to 
be intrusted with executive authority 
The instructors do 
not lay claim to such intentions, yet 
there is a dearth of 


after graduation. 
material in our 
casting plants from which future fore- 
and 


men superintendents can be 


that the 
nical schools must ultimately plan to 
Our 


drawn, and it is evident tech- 


meet these conditions. leading 


founders have as yet been unable to 


agree upon a course of instruction, 
differ 


results can be 


and as long as 


their opinions 
so widely no_ better 
expected. The training of apprentices 
in foundry work, undertaken by sev- 
eral of the trade schools with a view 
to producing better molders, has been 
only fairly successful, although in the 
south the work undertaken 
along lines more practical than here- 
tofore Working 


would be 


has been 
attempted. condi- 


tions, such as 


encountered 
in any shop, prevail and castings for 
commercial use are produced. In ad- 
dition, the boys are paid for their ser- 
vices, which is an added incentive, and 
wonderful results have been obtained. 


A large foundry in the east is also 


training its embryo molders along sci- 
entific lines, and traditional methods 
The 
boys, after completing the course, are 


fitted 


have been entirely discarded. 


not only for dry, green sand 


and loam work, but have a knowledge 
of making mixing sand and 
The 


not only for the engineering but 


cores, 


melting as well. ideal course of 


training, 


the trade schools as well, will without 


dc ul t be 


outlined in the not distant fu- 


ture as a result of the many experiments 


which are being made, all of which 


have but one end in view—better 


equipped molders, foremen and super- 


intendents 
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Computations 


English and 

German nsumption of 
consu 10 oO 

Foundry ' j 


» ] 
; pig iron = in England 

oduct 
Procuction 1906 at 1,116,192 


is purely an 
the fact that 


are available 


made place the 


during 


“re Th's estimate, In 
no adequate sta 
The production 
makers last 


[english 
10,149,388 tons 


pig iron by 
reached a total of 
that 


he imports, the 


including taken from 
tion is estimated at 

Cf this amount the steel 
practically 6,500,000 
1,075,000 


A 


tons, 
and the 
442 tons. It is 


tons, expo 
that 
industry of Germany 
1905 2,433,910 
2,202,611 


dry products. To 


estimated 
foundry 


ployed in tons of 


and produced tons of 


reach this 


Great Britain would have had to 


ploy nearly a million tons more of 


pig iron for foundry use, as shown 


above, and it is hardly probable that 
the scrap employed exceeded one-half 
figures 


of this quantity. From these 


it would seem that the German foun- 


dry industry produces a much larger 
tonnage of foundry products than that 
of Great Britain. 


The 


all centers 


iron market in 


continues 


Trade 
Outlook 


and the indica 
that 


quiet 
tions are there 


be little 


With few exceptions, con- 


activity unt! 
September 
covered 


sumers’ requirements are 


throughout the remainder of the year, 
and spot buying is consequently lmit 
ed. Production continues at a record 
rate, and based on the furnace output 
half of the year, 1907 
total of close to 27,000, 


The 


tons, as 


during the first 
will show a 
OOO tons. 
2,291 030 
237,420 


with 


output for June was 


with 2, 


compared 
May. 
stacks in 
that 


will not 


tons in July opened 


twelve more operation 


and the outlook is the present 


rate of manufacture only be 


maintained, but increased. In the 


west, No. 2 foundry for immediate 
shipment is held at $25.50, Chicago, 


against $23 Philadelphia and $21 Bir 
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a ton, 
tabl 


aDie: 


\d 


rements of 
foundries 
f new 
contracts 


several 


shops built during the year is a 
factor that must be considered in the 
7 iron trade 


future of the g°ay and not- 


r ipid 


the country’s industries, there are in- 


withstanding the expansion of 


dications that the producing capacity 
than 
hand, the 


of iron castin is already greater 
the needs 
substitution of st for iron, especial- 
ly by the rail resulted in a 
rapid growth in the nd for steel 


sections, and exist is taxed 
to meet the requirem<¢ its In the 
from 


malleable trade, fi 


two or three months 
bright, ov 
implement 


few montl 


he 
iC 


acity 


1 
t 
] 


1as been 
practically current 
command rice ilmost on 


One 


outcome 
par with the 
the leading pr aluminum 


] 


decided to rders for 


shipment | han 25,000 









































pounds, smaller requirements being 
filled after the demands of the large 
consumers have been met.  Electro- 


lytic copper has declined slightly, al- 


though this action on the part of the 


1 


eading interest, from past experience 


cannot be taken as an indication of 


weakness 


INSERTING WIRE IN 
CORE. 


Emit B. HORNE 


A THIN 


Considerable difficulty is often ex 


perienced in inserting a wire straight in 























1) OF INSERTING WIRE IN A THIN 
Cor 
rather thin core, especially if it is 
f ) nature that it cannot be made 
Ives and pasted, on account of the 
st, or other reasons 1 was recentl 


I 


“TRE FOUNDRY 


compelled to make several thousand 3 
inch body cores and our coremakers 
soon complained that they were unable 
to push down tl vire straight the en 


then made the 
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the 


immediately overcame 


device shown in accompanying il- 


lustration, which 
the trouble. A plate with a grooved up- 


right extension was placed on top of the 


arm core box and when inserting the 
wire, it was held in the groove while be- 
ing driven through the core. By the 
use of this plate all difficulties were 


overcome, and it was found that the wire 
always traveled straight through the cen- 


ter of the core. 


SECURING BOSSES ON PAT- 


TERNS. 
The common method employed by pat- 
ternmakers to secure and hold in place 
the 


or in the core boxes while making a mold 


loose pads, bosses, ete., on patterns 


or core, is to bore parallel holes for the 
pins as shown in the accompanying sketch 


————_ 


aa 


Body Pattern 





y 
yr. GF —A< 
¥ ~——_— ; > 
7 I 
SECURING ROSSES ON PATTERNS 
it boss A. I have adopted what I be 
lieve a much better method, as shown 


B, the pins being set at an angle. 


Securing the loose pieces in this way 


rves two purposes. The pins can be 


nserted only when the loose piece is in 


ts proper position, after which it can- 
rot move sideways or out of the body 
of the pattern. Furthermore, I have 


lost a 


adopting 


the 


never loose piece since 


his method, as it makes a lock on 


pins and the loose piece. In connection 


with this we keep in the foundry various 


s of wire nails, the same as are used 
in the pattern shop when _ fastening 
oose bosses, ete., in the construction of 
the pattern, and in the event of the loss 


of a pin the molder has a duplicate at 


hand C. B. TurRnNe. 























There was a large attendance at 





the meeting of the Birmingham 


branch of the British Foundrymen’s 
Technical 


May 


held at the 
Birmingham, 


Association 
school, Saturday, 


11, when a 


paper was read by F. J. 
Cook on “Tensile Testing of Cast 
Iron.” Mr. Buchanan presided, and 


briefly introduced the lecturer. 


Following the reading of the paper, 


which was. illustrated with lantern 
slides, there was considerable discus- 
sion. G. Hailstone said they were 


highly favored in listening to such an 
With 
iron the 
illustrated the 


excellent paper. regard to the 


cooling of cast wedge not 


only effect of cooling 


but showed why cast iron was only 
good for a certain sized casting, the 
ideal structure being about three 


end At 


inches the 


from the thin about 


half 


per 


inches 
silicon 
| 


was cast in a wedge, and 


one and a 


would be 1.5 cent to per 


cent. If it 
silicon in the 


broken, the amount of 


could be 


casting 


ascertained by meas- 

uring the size 
Mr. Foster said the paper was from 
a thoroughly practical man, and he 
was glad that Mr. Cook had advo 
cated testing more in accordance with 
\merican ideas. He had been for five 
or six years of the opinion that the 
3 x 2 x 1 inch test bar was a ridicu- 


lous section, with which it was impos- 


sible to get anything like a test 


good 


He considered the tensile’ strength 


test was the most important one. He 


believed the American bar was 1% x 


Ix12 inches long, and that came near- 


er to the ideal bar than any he knew, 


and, if they observed, they would get 


the transverse and the tensile test 
pretty well in direct proportion. If 
they got ten tons tensile on the square 
inch with an ideal test bar, they 
should get a reduction in direct pro- 
portion on the transverse. In Ameri 





("ASSOCIATIONS AND SOCETI AD 


can bars there must be about one- 


tenth of an inch difference but in the 


old practice of this country, they got 


different values entirely 


Mr Parker considered that the 


had 
ground, but asked 


paper covered the 


Cook 


completely 


whether Mr 


cast separately or took an average 
sized casting each day. His own ex- 
perience was that fon the control of 
their own mixtures and not for in- 


spections it was best to cast separate 


test bars and they would get a more 
uniform 
habit of 


than the 


temperature. He was in the 


using a 


test bar rather longer 


one described by the author, 


his own measurement being 8 inches. 


He exhibited a specimen, embodying 


as Mr. Cook had shown, a gradual re- 
duction from the gaged length to the 
grip of the shoulders. It had a screw 
rip, and its original length was 15 


g 
by one 


and half inches in diameter, 
and gave 15 to 16 tons breaking load. 
The remarkable thing about that was 
that the same day with the same 
mixture they cast some very thin 
castings, and the engineer wanted a 
mixture which would compete suc- 
cessfully and of malleable iron. The 
test bar gave 22 tons per s re inch, 
tensile strength. He thought that was 


a remarkable test for the strength 


OI cast 


iron 

Mr. Mason 
ing temperature had much effect upon 
the bars, and also 


found as a result of using 


ask d 


culty was 
so much sulphur from subs« 
gregations. Mr Cook’s experience 
seemed to be that he got the 
results 


from the highest temperature 
Mr. Longmuir in a_ previous 


previous paper 
found that he did best with moder- 
ate temperature He also. asked 
whether Mr. Cook got a sound cast- 
ing in dealing with motor cylinders 


cast on the flat 


ales 
with chills on the 
















and the thickness of the cylin- 


der that would stand 600 pounds pres- 
suré 

Mr. Heggi considered that 1.8 per 
cent of phosphorus as a maximum 
was too high, it should not, under 
ny circumstances, be more than 1.5 
per cent although he understood from 
Cook that the casting was for 
small filigree work. He knew one 
cas where they had excessive break- 

s, and on analysis they found the 
phosphorous just over 1.6 per cent, 

| the firm believed that the higher 
percentage was the cause. It was 


their practice to cast everything as 


hot as p yssible With regard to cer- 
tain remarks about temper carbon that 
was a controversial question, but 
Pro Turner hau regarded the ele- 


graphite, because it 
solid state. 


chairman said that the particu- 


temper 
was found in a 
The 


lars given of structure as affected by 


different rates of cooling were ex- 


tremely interesting. A short time ago 
he was himself talking with J. B. 
Stead, who thought it would be very 
interesting to have a series of tests 


commencing with a long bar, say six 


certain thickness, and 


foot at a 


long, of a 


then reducing it a time, and 


so getting the different structures and 
strengths of the metal at these 
lengths Mr. Cook’s tests to some 
extent carried out that idea, and he 


seemed to have proved his contention 


that the present specifications for test 
bars do not indicate the character of 
the casting. In many cases the test 
bar was not telling the whole truth 
and a few years ago he had himself 


“The False 


written an art cle entitled 


Witness of the Test Bar.” In many 
cases it was a false witness, and when 
it was telling the truth no man could 


There was a widespread opinion 


among inspectors, though he hoped 


their suspicions were unfounded, that 


foundrymen had certain knowing ways 


of getting a test bar to indicate a 
better metal than the casting itself 
He could not say what amount of 
truth there was in the tales he had 
heard, but they might take it that a 
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man who “faked” his test bars was 
covering up his ignorance, and prov- 
ing that he did not know how to get 


test bars to legitimately stand the test 


required. If people who resorted to 


devious ways to get satisfactory tests 
would exercise as much ingenuity in 
that legitimately, they would 


doing 


succeed with more satisfaction to the 
people who employed them. They 
had very different results in dealing 
with thin and thick bars, and it was 
clear that light castings, relatively to 
their area, were stronger than heavy 
ones. This was due to the different 
structure, and possibly also to the 
casting, because they had to run a 
thin casting hotter than a thick one, 
and he thought that the test bar be- 
came more and more untruthful as 
the weight of the casting increased. 
About 20 years ago, he was dealing 
with some hydraulic cylinders, which 
were cast about ten inches thick, and 


he believed it was Lord Armstrong 


who reduced hydraulic cylinders to 
two and one-half inches metal, be- 
cause he could get four cylinders with 
two and one-half inches metal to do 
everything required, much more satis- 
factorily than one of ten inches. They 
found that in a thick cylinder there 
was an outer and an inner area which 
was porous, whereas with a thin cylin- 
der they got a satisfactory metal 


Mr. Cook’s 


experiments with 100 tests he thought 


throughout. Regarding 


it was a remarkable achievement to 
have obtained 67 per cent breaking be- 
and 17 


Cook briefly replied, informing 


tween 13 tons tensile. 
Mr. 
Mr 


tion in the specimen referred to was 


he 


Hailstone that the silicon propor- 


per cent which was about the best 


percentage, for a one and_ one-half 
inch casting He agreed with Mr. 
Foster that a bar 3 x 2 x 1 inches 
was a ridiculous test bar. In all up- 
to-date foundries it was discarded in 
favor of one by 1 x 12 inches. The 
tensile test was most important, al- 
though many engineers held the con- 
trary. He thought that was because 
they had not gone about the matter 
properly. The question whether a 
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transverse bar would follow a tensile 
bar in results was very doubt 
ful. They could get a high ten 
sile test due to toughness’ and 
hardness, so long as the metal was 
not brittle. But they might have a 
totally different class of iron giving 


the same result, one due to toughness, 
due to the closer grain 


hardness. <A 


another 


of iron, and soft iron 


would give a high transverse test, and 
a hard iron would give a low one, 
They usually had three bars, one for 


hardness, another for 


and 


wanted to test for regulating the mix- 


transverse tests, 


another for tensile. If they 


ture, they must cast separately. They 
must have the tests under like condi 
tions, and it was possible to do so 
within reasonable limits. With regard 
to the hundred tests which had given 
3o much satisfaction they related to 
ordinary iron. But the other tests 
were taken over a long period and 
there would probably be some with 


harder and softer irons. The question 


of segregation due to sulphur was a 
difficult matter to deal with, because 
with too much sulphur they were 
likely to get a lot of trouble. But he 


his belief that with 


high sulphur they would have a much 


still : adhered to 


better wearing cylinder where they 
had a high temperature to deal with, 
as for example with the use of su- 
perheated steam. The bad _ wearing 
cylinders he had had to deal with 
had always been found to be below 


in sulphur and high in manganese 


They had been subjected to a test as 
to hardness, but they had worn badly 


He had 


nevertheless 


not noticed any 
trouble in regard to segregation with 
a high sulphur as compared with 
low sulphur He would not like to 
cast chills horizontally. They must 


cast vertically, otherwise the casting 
would full of blow’ holes The 
thickness of the first cylinder he had 


referred to was five-sixteenths of an 


inch He did not quite agree with 
what Mr. Buchanan said about the 
testing bars bearing false witness. Of 
course, it would be so, unless. the 
tests were carried out under the same 
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that 
method 


conditions. It Was VCry desirable 


there should be a_ standard 


of working the egard to 


the references to Mr ngmuir he 
would only remark that these tests 
were made in a specially prepared fur- 
nace at Sheffield University, and his 
medium temperature was about the 
highest they got under ordinary work- 
ing conditions in cupolas 

FOUNDRYMEN ENTERTAINED. 


The regular meeting of 


the New 


Association was held at the 


monthly 
England Foundrymen’s 
Exchange 
Wednesday 


Boston, 


IZ. 


Club, on even- 


Dinner 


ing, June was served at 
six o'clock, after which the meet- 
ing was called to order by President 
Wm. H. Bense. It was voted that 
all business be dispensed with in or- 
der that the evening might be de- 
voted to the entertainment. 

The committee on arrangements 


provided an unusually snappy _ pro- 
gram which was altogether different 
from anything ever given by the 
Association. Prof. Howard of Bos- 


ton presented his Vioscope, or mov- 


ing picture entertainment, inter- 
spersed with illustrated songs. The 
pictures shown upon the screen were 


received with much favor and during 
the 


the singing of all the popular songs. 


the evening members joined in 


Enthusiasm ran high. 
that the 
association 


made 
meeting of the 
the way of out- 
Point Shirley Club, 
Winthrop, and it is hoped there will 


Announcement was 


next 
would be held in an 
probably at 


ing, 


be a large attendance of members 


and their friends. 
FOUNDERS VISIT THE BIRM- 
INGHAM UNIVERSITY. 


The Birmingham branch of the Brit- 
ish Foundrymen’s Association on Sat- 
urday, June 22, paid a visit to the 
metallurgical department of the Birm- 


ingham University This feature 
from 


the 


proved unusually attractive, and 


50 to 60 members made tour of 
under the guidance. of 


The 


lepartments, 


Prof. Turner. building has been 








n process of erection for five years, 
and there are still developments ri 

ther three years to com- 

plet bout half a million has been 
exclusive of the cost of the site 

The central hall is a magnificent 

ment large enough to take in t 
ll. It should be 


ed that the metallurgical d« 


S11 gham town ha 


partment has been in operation for 
Sol time past, and in every way it 
is commodious and complete Vari 
ou rooms are arranged on. either 
St of the main corridor, giving 
separate apartments for pyrometers, 
pl raphic work, research labora 


tory, electro-plating, ete \ll the ma- 


cil operated by electric curren 
I d trom the university power 
! 1 exhibits LT oO most 


complete character, comprising all the 
slags and ores from all 
the world, a remarkable fact 
some rare exceptions 
been given by friends and 

udents The gold and silver 
or re of great rarity and value and 


from Egypt, Johannesburg 


Western \ustralia There are 

ne examples also of cobalt, 

yecimens of pure silicon, fer 

ro-sil nN nd other elements There 
well equipped hall of ma 

ne pattern shop which 

( day led with students pro 

( s. Generally speaking 

t 1 1 departments are considered 

t in the Kingdom. There is a 

S irnace from which ingots 

rly produced, the fuel for 

"i s furnished from a gas pro 

n the premises. The molding 

shop is small but complete These 

dey { re operated entirely by 

t : ts with the sol ssistancs 
killed foreman and a laborer 

Generally it may be said that the 


ugh work including the hauling and 


mixing of materials is done by the 
stud themselves. There was some 
playful chaff by the visitors over the 
miniature character of the foundry, 
but t was recognized that complete 


ness in foundry work is an impossi- 
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bility in so diminutive a plant. On 
the whole, the arrangements were 
generally admired. Prof. Turner ex- 
plained that the arrangements had 
been made after visits to the Massa- 
chusetts, McGill universities and the 
best specimens on the continent, and 
an effort had been made to embody 
e best ideas throughout the world 
The general impression was that the 
effort had been successsful 


ASSOCIATED FOUNDRY FORE- 
MEN OF PHILADELPHIA 
AND VICINITY. 
he thirtieth meeting of the Associ- 


Foremen of Philadelphia 


d vicinity was held in Philadelphia on 
June 10, when nine new members were 
enrolled, increasing the total member- 
ship to 112. Hereafter the papers to be 
read before this organization will be 


printed and copies will be sent to each 


f the members \t the close of the 
regular business session some of the 


features of the recent convention of the 


\merican loundrymen’s Association 
wel discussed and adjournment was 
taken until the second Monday in Sep 
tember 


BIRMINGHAM FOUNDERS VISIT 
BLAST FURNACES. 

\ pleasant afternoon was spent Sat- 
irday, June 15, by the Birmingham 
General Branch of the British Found- 
rymen’s Association in visiting the 
blast furnaces of Messrs. William 
Roberts, Ltd., of Tipton Green. The 
event proved unusually attractive, over 
50 members attending, including 


Messrs. R. Buchanan, president of the 


branch, and C Heggie, secretary. \ 
couple of hours were spent inspecting 
the furnaces, under the guidance of 
the officials. This plant is one of the 


I 


most successful in South Staffordshire, 


vielding a regular weekly output from 


the two furnaces now in. operation of 
1,300 tons \ third furnace is at pres 
ent out of blast but is to be started 
is soon as it can be made ready \ 
special feature of the establishment, 
which doubtless has much to do with 


the large output, is the extensive ar- 
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rangement for calcining the ore in world, and never to be satisfied with the 
specially constructed — kilns. This op second place. The large attendance of 


eration takes about eight weeks, and members testified to th ambition, and 


consists in simply roasting the ore their desire for knowledge. They sought 
with a mixture of coal and slack. The to foster a man’s pride in his business. 
system by which waste gases are Personally, he was never apologetic be- 


utilized for the firing of the boilers cause he was a foundryman, and people 


works very satisfactorily and has ef who thought there was nothing in foun- 
fected a considerable saving. The ac dry work only displ 1 their ignorance. 
tivity of the iron trade was further I’. J. Cook, secretary, reported a com- 
demonstrated by the entire absence of fortable kalance in hand 


stock. Some time ago the firm had as Thanks were tendered to the officers, 


much as 6,000 tons on the bank, but and the chairman was re-elected on the 
of this every vestige has disappeared motion of Mr. Heggi. Mr. Heggi was 


elected secretary, to succ d Mr. Cook, 


CINCINNATI FOUNDRY and Messrs. Mason, E. B. Crump and 
FOREMEN I’, JT. Cook were elected members of the 


‘he annual meeting of the Cincinnati zs ha; 
lcundry Foremen was held on June 22, : co Soe Seer * a 
nd officers were elected as follows: C thanks to the press, paying a sp res trib- 
H. Thomas, president; John Logan, vice ute to the excellent reports that had 


president; E. W. Ca iweil, secretary ; been given by THe Founpry. The local 
H. J. Holmes, treasurer; F.S. Lutz, ser-  TPresentative, Mr. Horton, was most 
geant-at-arms. Papers were read by C. assiduous If-aftending them Hips wp 
Hf. Thomas, on “The Apprentice as Seen the press generally for the 


in One Shop,” and by W. E. Mackin attention they had received 


: gee hE | ORE, 2 Te Sa EEE ayn 
tosh on “English Foundry Practice.” J. Horton, the Birming i representa 
1 : | , tive of THE Founpry, briefly acknowl- 

\fter the business session luncheon was oes 7 For es cknow 
seven edged the compliment, remarking that 
h.s work had been greatly facilitated by 


the hearty co-operation of the officers of 
FIRST ANNUAL MEETING. ee ae pit 
. ' j - the association It was stated that with- 
| first annual meeting of the Bir rte a6e ' ; lig j ; i as 
1 , ‘ 7 : ut doubt the great enterprise which the 
mingham Branch of the British Foun- ? : 


drymen’s Association was held at the ; 
, ; ' reporting the meetings would be con- 
\corn hotel, B.rmingham, Saturday, i 


{ 
American press had displayed in fully 





R. Buchanan, president of the organi 


zation, said that its members are carry- 


ing out a distinctive and laudable edu- 


‘ i ee Ala whissvns Supph i 

cative work and that there is no one The Peerless Machin & Supply Co., 
r } ] Wichita, Kas e struct 
for whom they have a greater pity than sa yas spb 
the incapable workman, who desires to : x /J eet, a st eticese 


' find teat t Atinw ee ad nn 1 aa oe 
do his best, but can not attain the proper SERRA gae - Wnens sie d tor 
degree of skill. They were all conscious ey 

of imperfections, but the deficiency is 


very serious when it occurs in those hav The New Holland Machine Co., New 


Ing charge of others. The society, he Holl nd, Pa., IS erecting new toun 
added, was organized to help the ambi dry, 85 x 100 feet, which will enable this 
tious man who desired to become as pro company to increase its output from 60 
ficient as possible in his calling. He [9 /> per cent 


stated that they also owed a duty to 


their country, and they should endeavor The United Engineering & Foundry 


to make Great Britain a greater work Co., Youngstown, O., is preparing plans 
' 


; . 1 1 r e ,) 
shop than ever, keeping her in the fore- for an addition, three stories, 55 x 2OU 







front of the industrial work of the feet, of brick and st construction 











FOUNDRY AND PATTERN SHOP APPLI- 
ANCES AND SUPPLIES 


Core Pasting Machine—Portable Pyrometer—Taylor Foundry 


and Pattern Shop Clamps 


tact with the paste in the tank below, 


which is forced through the slots on the 
plate and stenciled on the core. 
asing the downward 
and plate 


By re- 
pressure the core 
rise to their former position. 


oO! 


Che saving paste is also considerable, 


is it is only applied where necessary and 
applied in the proper quantity. 

uniformly The machine c mMsists of a wooden 
f the ma tank, to bottom of which are 











PASTING MACHINE 


nsider- screwed four legs. A shaft passes loosely 
| through two of these and a rocker arm 
is keyed to each end of the shaft outside 
of the legs. These arms have forks at 
one end to receive a lifting rod which 
ioves in lugs fastened to the 


g side of 
the tank. The 


other end of the 
rm is provided with a 
hose weight can ke 


rocker 
counter-balance 
increased or de- 
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A handle is keyed 


shaft 


creased as required. 


to one end of ore which carries 
the rocker arm and can be used for op- 
erating the machine when pasting large 
cores The perforated plate is made of 


cast iron with grooves cast in. It is 
necessary to have different plates for the 
various cores, all of which can be fitted 
to one machine. 

The lifting rods enter a loose counter- 
bore in the lugs on the plate and the 
same can be easily lifted off 
This 


used to change the cores that are 


and other 


plates adjusted. machine can be 


made 
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illustrated herewith has been designed 


to meet the practical requirements of 


every-day shop practice. The portable 


indicating instrument may be carried 


in the hand and within two or three 


seconds the temperature of the molten 
metal may be taken 

The outfit 
portable indicating instrument connect- 


complete consists of a 
ed to a special thermo-electric couple, 
the two elements of which are discon- 
left 
When the tips of these elements are 


nected and without insulation. 


slightly immersed into the molten 











Fic. 2—Cort 


such required 


in large quantities, s are 


for car coupler molds, heaters, and other 


intricate work. The size of the machine 
is not limited and it can be used with 
equal facility on small as well as large 


work. 


A PORTABLE PYROMETER FOR 
TAKING TEMPERATURES 
OF MOLTEN METAL. 

In manufacturing processes and in 
metallurgical work molten metals and 
alloys are extensively employed, espe- 
cially for the making of castings from 
molds and it is of the utmost impor- 
that the 
loyed and poured at the proper temper- 


tance metals. be mixed, al- 


atures in order to obtain the best re- 
sults. 


The special form of pyrometer 








WITH 








\PPLIED 


Past 


metai an eiectric connection is made 


and the reading on the instrument will 
be the same as if the couple had been 
l arrange- 


outfit 


originally joined. The genera 


ment of the parts forming the 


for this class of temperature measure- 


in the accompanying 
applied for tak- 
temperature of a 


ments is shown 
diagram as it would be 
the 


molten metal just before pouring. 


crucible of 
The 


advantage of this plan is that the tips 


ing 


] ) 


of the wires forming the elements al- 


most instantaneously assume the tem- 


perature of the molten metal and time 
lag error is eliminated. This form of 
couple has been most successfully ap- 
plied to the measurement of molten 
metals as cast iron, copper, aluminum, 


brass, bronze and other alloys. 
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When the tip of the couple becomes 
worn away by the continued use, a 
fresh portion is exposed to the molten 
metal and the reading will be the same 
as if the couple had not been reduced. 


LEADS TO INSTRUMENT 
ri = 































PATENTED SEPARABLE 
PATENTED 
THERMO-ELECTRIC 
couPLE 













PORTABLE INDICATING 
INSTRUMENT 














3RISTOL PYROMETER FOR MOLTEN METALS 


A separable junction is provided, as 
shown in the diagram so that fresh 
tires can be conveniently applied before 
enough of the couple has worn away 
to appreciably affect the resistance and 
cause 


an erroneous indication on the 


instrument. These instruments which 
are being successfully used by a large 
number of manufacturers, are manu- 
factured by Wm. H. Bristol, 45 Vesey 


street, New York City. 


CLAMPS FOR THE FOUNDRY 
AND PATTERN SHOP. 


\ new patternmaking clamp, shown in 







TAYLOR FOUNDRY 
Fig. 1, of special design, is being manu- 
Mfg 


The novel feature 


factured by the James L. 
Co., Bloomfield, N. J 


tool consists of the 


Taylor 


stationary 


carries the screw. For 


this clamp is very 





AND 
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often awkward to 


convenient, for it is 


use a clamp with a small engagement, as 
there is not sufficient room for the hand 
between the screw and the bar. Fig. 2 
shows a clamp designed especially for 
fastening foundry flasks. This tool will 
take a safe clamping strain of 8,000 
pounds. 





TRADE NOTES. 

The firm of Lane & Carr, foundry and 
metallurgical engineers, 120 
New York, has 
H. M. Lane retiring. 





Liberty 
street, been dissolved, 
He has been suc- 
ceeded by Chas. H. Speer, and the firm 
name has been changed to Carr & Speer. 
Mr. Speer has had a wide experience 
in the foundry business, having at one 
time been engaged as draftsman with the 
Goa. 
East St. Louis, and was later appointed 
master mechanic of this plant. He left 
this was later connected 
with the Cambria Steel Co., Johnstown, 
Pa., and the Lackawanna Steel Co., Buf- 
falo, N. Y. Throughout the construc- 
tion of the Milliken Bros. Steel Works, 
New York, he was in charge of the 


drawing room, having only recently re- 


Shickle-Harrison & Howard Iron 


concern and 


signed. Mr. Speer is an associate mem- 


ber of the Amercan Society of Me- 
chanical Engineers. 

Ph. Bonvillain & E. Ronceray, manu- 
facturers of molding machines, have es- 
1315 


pur- 
pose of demonstrating the utility of their 


tablished an American branch at 


Race street, Philadelphia, for the 


PATTERN SHOP CLAMPS 


machines, which are shown in operation. 


\ll of the numerous types of molding 


machines made by this firm are on dis- 
play. 
The Iron City Coal & Coke Co., Wa- 


bash building, 


Pittsburg, has purchased 
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the plant of the H. R. Sackett Coal & 
Coke Co., Uniontown, Pa., consisting of 
40 acres of land, coke 
crusher, etc. The plant will be known 
as the Dorothea works of the Iron City 
Coal & Coke Co. 

Colne & Co., successors to Powell & 
Colne, 11 Broadway, New York, have 
a fourth contract with the United 
for the installation of 


30 ovens, coal 


closed 
States 
steel casting equipment by the Tropenas 
steel process at the Mare Island Navy 
Yard, California. 
far installed 32 converters 

The Domhoff & Joyce Co., Cincinnati, 


has opened an office in the Railway Ex 


government 


This concern has thus 


change building, Chicago, for the sale of 
Connors, 


pig iron and coke. E. T. for 
merly general sales agent of the Ports 
Steel Co., Portsmouth, O., is 
manager. 
The 
Detroit, will 


mouth 


Engineering Works, 
10-ton electric 


Northern 
install three 
traveling the 
which is being erected by R. Hoe & Co., 
New York. A Newton cupola will be 
used. 

The Independent Pneumatic 


cranes in new foundry 


Tool Co., 


Chicago, manufacturer of pneumatic 
tools, reports that its business since the 
first of the year has shown a remarkable 
increase over the corresponding period of 
last year. The company’s manufacturing 
facilities will probably be doubled before 
the end of the year. 

The Norton Co., Worcester, Mass., 
has opened a store at 48 South Canal 
street, Chicago, where a complete line 
of Norton machines for cylindrical grind 
ing, universal tool and cutter grinders, 
manufac 

Cou. as 


and 


bench and floor grinders, etc. 
tured by Norton 
well as aluminum grinding 
other abrasive products manufactured by 


the Grinding 


wheels, 


the Norton Co., are carried in .stock 
George A. Stone is manager of this 


branch 


The Waldie & McCauley Sand Co., 523 
West 124th street, New York, recently 
organized, has begun the shipping of 
screened white beach sand from Rock 
away beach to a number of large foun 
dries in the New York district and at 
Connecticut points The sand is free 
from shells and gravel, requiring no 


screening, and 1s loaded from the beach 
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un 
w 
was 


| he Cc 


schooners 


now 
the 
beach and railway terminals and expects 
shortly to add a barge to its fleet. 

The Thomas W. Pangborn Co., New 


York, has just completed the distribution 


by a suction dredge ympany 


operates three between 


souvenirs for which cards 


the 


of its 
offered at 


were 
the 
Association. 


recent convention of 


American Foundrymen’s 


Owing to the hurried manner in which 
some of the signatures were written, it 
was found exceedingly difficult to  satis- 
factorily determine some of the names 
and addresses. A number of the souven- 
irs have heen reserved, however, and 
parties signing cards who not re- 
ceived the souvenirs, can secure the same 


by addressing the company 


The E. H. Mumford Co., Philadel- 
phia, manufacturer of molding ma- 
chines, is sending to the trade a hand- 
some souvenir in the form of a watch 
guard, to which is attached an oxi- 
dized silver charm, a replica of the 


Liberty bell 
Frederick A 


entered 


Waldron has 


independently into the field of indus- 
trial engineering and has opened an 
office at 37 Wall street, New York. 
He 1s prepared to undertake the se- 


lection of factory sites, the design 
ing of manufacturing nd power 
plants and other work the line of 
industrial engineering 

dh -49 » : 1 

The brisk competition among ex- 
hibitors at trade conventions for a 
souvenir of more than passing inter- 


est has resulted in the production of 
some remarkably attractive articles, 
combining both attractiveness and 
utility. As an instance might be cited 
the souvenirs by Stanley Doggett, 
New York, from hts Perfection Part- 
ing booth at the recent Philadelphia 
convention of the Am an Foundry 
men’s Association These included a 


handsome automatic card index for 


attachment to telephone, an aluminum 


case with space for the insertion of 
the more usual ealls For the ladies 
of the convention there was provided 
an assortment of imported needle 


cabinets of burnt wood 


dropping out any siz 


sired \lthou 


doubled in e¢ 


aa 
> 
7 
St 


y 


l 


[7 


were 








ly, it has been found necessary to run 
Since 





the demand. 





overtime to meet 




















the first of the year sales of soapstone 
























































facings to the foundry trade have 
totalled 900 tons, 400 tons being to 
one concern. <A new building has 
been given over entirely to a_ line 
recently placed on the market, a pre- 


1 
pared charcoal. 


The lox 
Mich 9 


equipment, machine tools, and woodwork- 


Machine Co., Grand Rapids, 


manufacturer of pattern shop 


ing machinery, recently shipped large or- 
This 


trade is 


ders to Japan, Italy and France. 
that 


well 


domestic 
that 
rating its plant 22 hours daily. 


concern reports 


holding up very and it is ope- 


Tor )] o.. 


receipt of 


The Independent Pneumatic 


Chicago, reports the a large 


order for piston air drills and pneumatic 
from the Wisconsin 


Co., Corliss, Wis 


hammers Engine 


TRADE PUBLICATIONS. 
PROPELLER FANS. 


Sturtevant Co., 


Bulletin 
N 146, B io 


lustrates and 


Boston. Il 


describes electric propeller fans 
which are built in a full line of sizes from 
18 inches to 120 The 


dust proof and the fan may be placed 


inches. motor is ab- 


in any location and controlled by a_ switch 
from a distance. This type of fan, by con 
tinually substituting cool and pure air _ for 
that which is hot and_ vitiated, contributes 
alike to the comfort of those who labor and 
those assembled for amusement. 


MOLDING MACHINES.—Hermar 
matic Machine Co., Zelienople, Pa. 


Pneu 


Twenty 


tw e catalog, illustrates and describes the 
Her | wmatic jarring molding machines, 
rot 1 sifters and pneumatic equi 
me for f lries [his catalog describes 

ichines for molding skein boxes and also 
contains descriptions of special machines 
built for the manufacture of grate bars and 
cast ror fittings 


UNIVERSAL 
MOLDING 


SYSTEM OF 
Ph Bonvillain & FE. 


MACHINI 


Ronceray, 


ul e 6 1 mixing, 
Phe Sec d= section describes the 
l Ss S I patterr ite mak 
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Paris, France, and 1315 Race street, Phi 
del; Ninety-six page catalog fully 
st é the Universal system of machine 
1 li Part 1 is devoted to molding sar 
tré ( 1 preparati and d ribes 
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chines, automatic sand_ distributor, special 


flasks for use molding machines, 
double 


different 


with com- 


pressible screws and acting pumps 


The 


and accumulators of 
fourth 


sizes. 


section gives samples of pattern plates 
and various classes of castings that can be 
1olded on these machines. The next section 


is devoted to auxiliary machinery and_ tools 


The 


gives an 


for use in foundries. work is profusely 


illustrated and excellent description 

of French foundry practice. 
PATTERN SHOP EQUIPMENT. 

File & Machine Co., Brooklyn, N. Y. 


page 


Rotary 
Twelve- 


booklet. Describes band saw Alling 


machines, saw setters, band saw guides and 


brazers manufactured by this 
CRUCIBLES.—R.  B. 
delphia. 


company. 

Seidel, Phila- 
folder giving sizes and ca- 
Also 


melting 


Ine., 
Four-page 
pacities of crucibles. contains informa- 


tion regarding the points of metals, 
together with the 


STEEL 


Paxson Co., 


weights of the same. 

FOUNDRY EQUIPMENT.—J. W. 
Philadelphia. Bulletin No. 17. 
evolution of the 
cold 


sand 


Treats of the side blow steel 


converter, and describes cutting off saws 


and Paxson-Warren blast machinery, 


steel molding sand, mold 
LYCOPART.—Smyth, 
New York. Folder 


is claimed  t 


wash, etc. 
Swoboda & Co. 


describes 


Lycopart, which 


be a 


satisfactory substitute 


compound for 
work. 

Hunt & Co., New 
Pamphlet No. 073, contains 32 


for lycopodium as a parting 


iron, bronze and aluminum 
CONVEYORS.—C. W. 
York. 


and describes 


pages 


towers, electric cranes, hoisting 


engines, and miscellaneous conveying machin- 
ery manufactured by this concern, as well as 


industrial railway systems. 
SCREW CLAMPS.—Jas. L. 
Co., Bloomfield, N. ,. 


log illustrates and 


Mfg. 


cata- 


Taylor 
Twenty-four page 


describes the Taylor quick- 


acting, self-locking screw clamps and column 


clamps, as well as clamp supports for securing 


clamps on benches or horses. A list of 


users 
f these tools is also given. 

FOUNDRY EQUIPMENT. 
dry Equipment Co., 


Whiting 


Harvey, Ill. 


Foun- 
(Chicago 
iburb) Circular No. 76. Sixteen pa 


rhe scope of this booklet 


covers in a 


brief form the various lines of foundry 
equipment manufactured by this concern. 
Photographs are given of installations of 
( s of various types and foundry ladles, 





tumblers, trucks, turnta- 


bles, elevators, etc., are also 
CRANE 


Leaflet 


dese1 ibed. 
New 


monorail 


Sprague Electric Co., York. 


describes the multiple crane 


manufactured by this company. 


CORI MACHINES.—Falls Rivet & Ma- 
chin Co., Cuyahoga Falls, O. Fifty-four 
page catalog This work presents a_ hand 
some typographical appearance and_ contains 





ny illustrations of the core machines manu- 





f ed by this company. The machines de 
scribed are as_ follows No. 1, for making 
sund cores, g to 3 inches in diameter, or 






with dies 3g to 3 


S are 1 irre I cores 



































August, 1907 


Another machine is designed for the manu- 





facture of cores in 27 sizes, from % inch to 


7 inches. Slab core machines are also de 


scribed and groups of irregular shapes of 





t can be made on these machines 


The 


cutting off 


cores 


are shown. multiple spindle core ma 


chines, core and coning machines 


Wadsworth 


these 


are also described, as well as the 
oven. \ list of 
and 


practically every state in the Union 
Canada 


portable core users of 
core machines is also given includes foun 


dries in 


and many in the provinces of and 


foreign countries as well. 

ELECTRIC EQUIPMENT. 
Electric & Mfg. Co., 
devoted to a 


Westinghouse 
Pittsburg. Twenty-four 
description of the 


Hornell 


page catalog 


company’s electrical equipment at the 


Erie railroad. 
FURNISHINGS. 
Co., Detroit. 


contains 431 


shops of the 
FOUNDRY 


Supply 


Detroit 


Foundry Standard size 


catalog, pages. As its name 


implies, it is intended as a complete refe1 


ence work for users of foundry supplies and 


practically every conceivable article used in 


the foundry is illustrated and described in 


work. The 
handsome and _ the 


this catalog is  typographicaliy 


introductory notes are re 


freshing, inasmuch as they do not follow the 


beaten paths. In the way of greeting to its 
friends the company states that it will have 
six months yet to travel ere it will have 


reached the age of Continuing, 


it adds: 


three years. 


““Metaphorically speaking, we are 


not yet out of the woods, but we can _ see 
ahead, with the sun 


The 
1S devoted to 


the clearing only at its 


meridian.”’ first section of the catalog 


facings and foundry supplies, 


equipment, general foundry 
fire brick follow in the order 


contains 445 


and_ brass equip- 


ment ‘and named. 
The 
index nearly 1,000 

BLOWERS. 


nersville, Ind., 


catalog illustrations and the 


references. 


Connersville Blower Co., Con 


Catalog No. 10. Contains 48 


pages devoted to the description of the posi 


tive pressure blowers for delivering air or 


gas under any pressure up to 10 pounds. 


Gas exhausters for artificial gas plants and 


high pressure gas pumps for any pressure 


up to 10 pounds, rotary cycloidal pumps for 


mining, drainage, irrigating and water works 


purposes, and cycloidal vacuum pumps manu 


factured by this company. The work is 


handsomely illustrated and contains valuable 


information to guide the buyer in the selec 


tion of machines for pt 





iping air, gas or 
water. 

SAND CONVEYORS Standard Gand & 
Machine Co., Cl 


pamphlet. 


eveland. Twenty-four | 








Describes sand mixers and cony 


ors manufactured by this company and_ in 


cludes a partial list of users of these ma 
chines. 
MOLDERS’ TOOLS Burr’s Damascus 


Tool Works, Detroit. Catalog No 12, con 


tains 32. pages. The fine illustrations con 
tained in this work give an excellent idea 
of the quality and finish of the tools made by 


No less than 57 kinds 


trowel 


this company. different 


described, from the 


of tools are 


square 
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oa 
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to the half round corner. The catalog also 
contains price lists of all the tools. de- 


scribed 
SHOVELS 
Piqua, O., 


Wood Shovel & 


Sixty-two page catalog 


Tool 
This 


Cau. 
work 


is without doubt an edition de Luxe and 
presents a typographical appearance attained 
by few catalogs devoted to tools of this type. 
Each tool is illustrated by two ilf-tones, one 


| and the other the front 


showing the 





view. This is a new depar and will 
certainly be appreciated by the trade, as it 


is the best method by which a shovel may be 
pictorially described \ section of the cata- 
log is devoted to molder’s shovels and _ con- 
tains descriptions of the -D handle, socket 
strap, plain back; D_ handle plain strap, 
plain back; split D handle, socket strap, plain 
back, and split D handle, plain strap, plain 


shovels. The index contains more than 


back 
100 references, which is indicative of the ex- 


tensive line of shovels made by 


this company 


MOLDING 
Machine Co., 


MACHINES Molding 
Davenport, Ia. Catalog No. 6. 


Killing 


Describes the roll-over, stripping roll-over 
suitable for difficult drags, automatic — strip- 
ping rock-over, stripping plate, and _ other 
types of molding machines made by this com- 





pany. Other accessories are also included, 
such as the Killing self-releasing flask, ever- 
lasting snap flasks, ete. uctions are also 
given regarding the ordering of machines 
and the mounting of patterns on machines 


made by this concern 


CLAMPS. 
NN... ¥. 


Clamp Co., Batavia, 


devoted to a 


Batavia 


Sixteen-page pamphlet 


description of Colt’s quick adjusting, — self- 
locking clamps manufactured by this con- 
cern. Malleable and steel bar wagon jacks 


are also described. 


CORE COMPOUNDS.— E 
Co Syracuse, N. Y. 


Mills Oil 
pamphlet. 


sixteen-page 


Describes and gives directions f using the 








dry core compout manufactured by this con- 
cern, as well as Syracuse core ils Illustra- 
tions are given of large cored sections made 
by the use of these compounds and _ core 
oils. 1 letters re likewise in- 


Testimonial 
luded from leading foundries throughout the 
country 

GRINDING 


WHEELS MACHIN- 





ERY The Norton ie W cester, Mass., 
catalog, 146 pages This blication super- 
sedes others issued b this company. 
The principal abrasive now used in the manu- 


alun- 


\ els 1s 


1 special electrical 
*s wn plant at 
ldition to its use 
iterial is being 

for brasive pur- 


and pol- 
n to the de- 
and 


contains valuable 


mounting, 
] nd 


is i tempers of 
inding wheel speeds. 






















The product of the company consists not only 


of grinding wheels, but grinding 


India oil 


for rubbing and 


machinery, 
sticks 





alundum, stones, bricks and 


sharpening, stones, 
i bath 
STACKS.—M. W. 


Forty-eight 


scythe 


sharpeners, machine indicators, etc. 


Co., New York. 


entitled “Some 


Kell ge 
catalog, 


forth the 


page 
Stacks.’ It sets advantages of the 


brick 


company. 


e 
roved corrugated radial 


d perforated, 


for chimney building used by this 


is profusely illustrated and contains 


views of chimneys erected for large power 


nts, ranging from 100 to 250 feet in 
height Two of the latter size were built for 
the Public Service Corporation of New Jersey, 


at Newark, and are styled as the ‘“‘Heavenly 


[wins.”’ Their internal top diameter is 9 
feet 6 inches. 

PNEUMATIC HAMMERS.—Ingersoll-Rand 
Co., New York. Bulletin No. 2010. Twenty 
four pages, 6 x 9 inches. The hammers 

re fully described and every detail of con- 


is shown. They are made in five 


1: 


sizes for chipping, calking, scaling, flue bead 
ng, etc., and in four sizes for driving rivets 
from the smallest up. to 136 inches in diam- 


ete! The bulletin also gives an _ interesting 


exhibit of a displacement air meter by which 


t performances of these tools have been 
tested and verified. 
CYLINDRICAL GRINDING MACHINES. 
Norton Grinding Co., Worcester, Mass. Cata- 
N 7, 63 pages. Illustrates and describes 
é f plain cylindrical grinding machines, 
for straight and taper work, manufactured by 
this company The machines equipped for 
erhead drive range in size from 6 x 32 
inches to 18 x 168 inches; electric drive, 10 
x inches to 14 x 72 inches; and self-con 
t ed electric drive, 18 x 96 inches to 18 x 
62 ches 
CRANES.—Northern Engineering Works, 
Detroit Booklet No. 22, issued merely as a 


brief reminder of the equipment manufactured 

which is intended to sup 
larger catalogs of cranes and 
describe more fully these appli 


PNEUMATI( TOOLS. 





| Co., Dayton, O Forty-eight pages. De 
scribes the pneumatic riveting, chipping and 
é I mers, sand rammers, pneumatic 
tubs expanders, bolt clippers, cylinder 
s, heatir forges, electrical tools and _ air 
compressors manufactured by this  concerr 
The catalog is well illustrated with sectiona 
: many of the appliances 
THERMII STEEL FOR WELDING 
Goldschmidt Thermit Co., New York. Twenty 
I — b klet Describes the use of ther 
I the pair of shrinkage holes 
cas gs 1 forgings is W 
t g rt stern trame I st I I 
I K¢ , cylinders, motor frames, et 
SKYLIGHTS Arthur I Rendle New 
\ ] ( ( I de ted to rode 
I ligm s ights 1 firey 
elights Describe num 1s 
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nonials from some of the largest 


concerns 


in the 
PLANT 

terbury, 

by H. P. 


thority on 


country. 
ECONOMY. 


Conn. 


The 
Eight-page 
Dennis, M. E., a 


Co., Wa- 


written 


sristol 

bulletin 
well-known au- 

power 


plant equipment. 


INSERTING BRASS 


PINS. 


Inserting brass dowel 


DOWEL 


pins in core 
boxes or patterns so that they will match 
accurately is a simple and yet trouble- 
some operation if not done correctly. | 
know of a number of ways, but the best 
sketch 
Some patternmak- 


one, I believe, is shown in the 


presented herewith. 
ers insert dowels before doing any cut- 


ting or turning. I prefer, however, when 





Female Half Hol 








The Foundr. 


MerTHOD OF INSERTING BRASS DOWELL 


PINS 


possible, to put them in when the job is 
nearing completion, as I am then able 
to locate them to the best advantage. In 
illustration is 


the accompanying shown 


two views of a plain round core box, 
with the female halves only of the dow- 
els inserted. After locating them, holes 
should be bored the for the 
female half, which is then driven in, al- 
lowing 1-64 to protude as shown, Then 


pat- 


correct size 


place the other half of the box or 


tern on top, give it a light tap with the 
hammer, over the protruding _ brasses, 
which will make a circle in the upper 
of these circles bore 


alf. In the center 


smaller than the circles, 
remainder is cut out 
with a small gouge. You are then pre- 
The fe- 
male should flush 


Never strike the top of the fe- 


the male pin. 


then be driven with 


le Tace 


male pin, as it destroys its fine edge, 


but put both and strike on the 


together 
end of the m k pin 
PATTERN MAKER. 


























The Lidgerwood Mfg. Co., 96 Liberty street, 
New York, 


new iron and brass foundry in Newark, N. 


which large 
os 


finds that its pattern shop and storage building 


recently occupied a 


is inadequate and is making a large exten- 


sion. 
The 

Md., 

plant 


F. 
that 


Co. 
addition 
20 feet 


Elkton, 
to 
to 


James Powers Fdy. ’ 
building an 
feet 

plant 


Foundry 


it 
96 
air 


states is 
its 40 
the square. will installed. 
The Ca; O., 
has been incorporated with a capital of $150,- 
000 W. S. Krake, W. H. Marsh, E. R. 
G. H. Robinson and R. L. Hawkins. 
S. Jarvis Foundry Co., 
Pittsburg, has 
Midland, 
will remove its old plant and begin operations 
the 
have a daily capacity of 
In addition to 
shoes, balls, 
which 


x and 


An 


Browning 


long 
be 
Ravenna, 


by 
Taylor, 
The 
teenth 
completed 


Adams Four- 


and Etna streets, nearly 


its new plant at Pa., and 
August. The cupola 
200,000 t 


present 


in new one early in 


will » 250,- 
000 pounds. 
of brake 


other 


its line 


pipe axle boxes, etc., 


specialties, have not yet been 
manufactured. 
the United 
Co., Scottdale, 
is to 


world 


will be 
of 
Foundry 


decided 
The 
Iron 


upon, 
States Cast 
Pa.. 


be 


new plant 
is 
the 


& 


operation. 


Pipe 
It said 
in 
of 
reinforced 
650 


now in 
devoted 


It 


largest single the 
to the 
built 
the main 
of the 


length. 


plant 
manufacture iron pipe. is 
of 

structure 
pipe 
The most modern equipment has been 
the 
out by: electricity. 

The 


dry, 


cast 
concrete and 
123 feet. 


350 


principally 


is x One 


cleaning sheds is eet in 


installed and plant is operated through- 


the Rome Machine Foun- 


been 


of 
has 


new plant 


Rome, Ga. placed in operation. 


and mining machin- 
manufactured. The 
J. H. O'Neill, N. 
Jr. and Robert W. 
Davidson Co., Brooklyn, 


with capital 


and mining 


be 


Porter, 


Logging cars 


ery will directors are: 

Cc. . 

W. M. 
The 


been 


> 
NX. 


I Towers, 
Graves. 

N. 2 
stock of 
he foundry 
Me S-. 


Davidson, 


Towers 
De: “Es 


incorporated 


has a 


$400,000, and will continue tl busi- 


Davidson. 
W. C. 


and 


by 
+: 
A. 


ness formerly carried 
The 
Newell, 
Baldwin 
The 
plant 
Mich., 


ings, 


on 
M. 
W. 


directors are: 


John Low, Drewett Oran 


E 


from 


Iron Co. is its 
Mich., 


occupy 


1 


Conrad 
Hi 


it 


moving 


to Boyne City, 


brick 


fee Rs I 


llsdale, 


where will two build 


30 x 60 





feet anc x e 
spectively. 

The McConnell Engineerin 
Co Wash., 
stock 


foundry 


g 


& Machinery 


Tacoma, has been incorporated 


with a capital of $100,000, to engage in 


e 


general and construction work. Th 


Niven McConnell, 
Thorne, Herb 


inc¢ 
“A. 


and 


rrporators are: 


Chester t S&S. 


W. Pra 


Heckscher hi 


Foster, r 


Louis tt. 


i¢ 
Nassa 1 
been 


H. 


pre 


elected pr 


116 


August is been sident 


the ¢ 
New 


of 


of entral Co., 


York, 


the 


Foundry 
hi 
directorate. 


added 


street, heretofore 


William 


board, 


iving a 
member 


ick h 


Rem 


been the 


to 


GENERAL INDUSTRIAL NOTES 





The Southern Pipe & Foundry Co., Knox- 
ville, Tenn., has been incorporated with a 
capital stock of $50,000 by F. S. Mead, J. G. 
Simpson, John C. Houk, H. M. Houk and 
others. A plant will be erected for the man- 
ufacture of sewer pipe of various sizes. 

The Cedarburg Foundry Co., Cedarburg, 
Wis., recently incorporated with a capital of 
$5,000, will make a general line of castings 
and do machinery repair work. The incor- 
porators are: J. Lauterbach, T. Lauterbach, 
M. Richard and A. Goldberg. 

The Harold Foundry & Machine Co., New 
Kensington, Pa., has been incorporated with a 
capital of $50,000 by Herman H. Harold, 
William E. Kenney and Emery L. Sponseller, 
all of New Kensington. 

The Portsmouth Machine & Casting Co., 
Portsmouth, O., has purchased and is now 
remodeling the plant of the Portsmouth 


Foundry & Machine Co. 








This concern 


has sur- 





plus molding capacity and is seeking castings 
under 10 tons in weight per section. 
New Construction. 

The American Brake Shoe & Foundry Co. 
is now erecting its new plant at Chattanooga, 
Tenn. The buildings, of brick, steel and 
frame, include a main foundry building, 100 x 
350 feet, and machine shop, 40 x 60 feet, 
with smaller buildings for core room, office 
building, sand sheds and storage bins. 

The Chicago Malleable Castings Co., West 
Pullman, Chicago, will at once erect a new 
brick building, 75 x 250 feet, for the manu- 
facture of cores. The plans insure excellent 
light and ventilation, as well as the economical 
handling of materials. From convenient side 
tracks sand, resin, etc., will be unloaded 
directly into storage bins, passed through the 
mixing machinery and then to the’ core 
makers. The cores, after baking, will be 
placed on cooling racks, and from _ these, 
inspected, counted and handed to the molders. 
This building will be in the center of a group 
of molding departments, making it easily 
accessible, 

The Fort Pitt Mall le Ir oe Pitts- 
burg, is making extensive addit s to its 
plant at McKees Rocks, Pa. These include a 
100-foot extension to the main foundry build- 
ing and a 180-foot extension at e side of 
the same building, and there e ler consid 
eration plans for a further extension of 100 
feet. The company is tting in a new 150 
horsepower Babcock & Wilcox boiler and a 
150-horsepower Corliss engine to furnish 
power for the new additions and handle its 
increased output 

The Shelby Fou vy ( Shelby O., has 

ist completed add s t ts nt and equip 

ent which have increase ao city ver 

l per cent, and car ‘ it 25 tons 
f finished castings y e «¢ pany makes 
a specialty of custom work, icularly ma- 
chined gray iron. castings S prep: 
to handle work up to 10 tons 





pacity of its foundry by tearing down the 


10 
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The Bay View Foundry Co., Sandusky, O., 


outgrown its yresent quarters and_ has 
I ] 


the city council for a site on which 


erect a new plant. 


Vincennes Pipe & Casting Co., Vin- 


ennes, Ind., incorporated with a _ capital of 


, is building a new plant at South 


neennes for the manufacture of soil pipe 








but no heavy machinery, as_ that 


fittings, Murphy boilers and general cast 


The buildings will include a foundry, 


200 feet: cleaning room, 60 x 30 feet: 


ne shop, 30 x 60 feet. It will have an 


daily capacity of 10 tons of iro: 
> 


s I Rundle is resident and_ general 


iger; John D. Lacroix, vice _ president; 


lius I Posson, secretary and treasurer; 


ive Schiffko, superintendent. 


Cast Thread Fittings & Foundry 
i ] ills N. Y 


., iS inereasing the ca- 


structures at one end of its plant and 


ng a brick extension in their place, in 


11 


a new cupola will be installe 


Amherst Foundry Co., Amherst, N. S., 


1 


ant which 





the building of its f 
damaged by fire. Some sand 
machines, enamel mills, blowers, drills, 


ers, etc., were damaged by the 


ent was in the other buildings. 
Nevada Engineering Works, Reno 
is erecting a new foundry, 50 x 100 
1 25 feet high, with steel truss roof, 
’ equipped with a 10-ton Whiting 


crane, coremaking machines, tumbling 


Is and other up-to-date machinery. Elec 


wer will be used throughout and an 


ry steam plant will be installed to be 


in case of emergency. R. F. Roy is 
he company manufactures mining 
special machinery, iron and brass cast 
et 
- 
\ CC 





Manufacturers’ Foundry Co 





centl organized by eastern Capitalists 


everal Milwaukee business men t 
general foundry business, is erect 


new foundry plant on a tract of 


near the southern limits of the city 





It is expected that the plant, which will cost 
$250,000, will be ready for occupation by 
early fall, and will employ a force of 200 
experienced workmen. Fred Devere, formerly 
of the Devere & Schloegel Lumber Co., is 
president and _ will personally direct the 
building and management of the foundry. 
The Pittsburg Valve & Fittings Co. 
berton, O., is completing an addition to its 
foundry, 64 x 160 feet, which will be 


equipped with two large air furnaces, each of 


, Bar- 


which will have a melting capacity of 35 
tons of malleable iron. 

The Shull Steel Casting & Mfg. Co., Can 
ton, O., is building a 10-ton open-hearth fur- 
nace, annealing furnace and core ovens. 

The Decatur Foundry Co., Decatur, Ind., 
recently incorporated with a capital of $30,000, 
iS constructing a new plant, which will con- 
sist of four buildings. The main foundry 
building will be 60 x 220 feet, and the build 
ing for core, pattern and finishing rooms will 
be 36 x 140 feet. The product of the plant 
will be gray iron castings of light and mid- 
dle weight and also castings of brass and 


aluminum 


Brass Works. 


he Standard Brass. Foundry Co., Cleveland, 
is erecting a building 64 x 98 feet to be 
used as a molding floor. It is planned to 
convert the present brass foundry into a 


cleaning department and machine shop. Core 


vens will be installed, as well as_ general 
machine shop equipment, including lathes, 
etc 

The Wm. Howell Brass Works Co., Cam- 
den, N. J., has been incorporated with a 
capital of $50,000. The incorporators are: 


John S. Turner, C. Harry Latham and Frank 


The Atlantic Brass & Iron Foundry, Bos 
n, has been incorporated with a_ capital 
stock of $35,006 Philip Broomfield, Chelsea, 


S president and treasurer, and Morris Broom 





n Foundry Co., Reading, Pa., 


practically cor pleted the additions to its 

foundrv. \ brass foundry will be added, 

for which an addition, 30 x 56 feet, has been 

vce The electro-galvanizing department will 

b rgely increased and a new department of 

ele plating, wh ll cater especially to 
t bbing trade added. 





Fires. 


The plant of the American Steel Foundries, 
Indian Harbor, Ind., was burned July 4, en- 
ailing a loss of $50,000. 


The plant of the American Radiator Co 


St. Louis, was partially burned June 24. 
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OUR COMPLETE CRANE | ‘|; SUSPENDED CHAIN 
CATALOG No. 45 isa Reg- Hl BLOCK TRAVELER 
iii For handling castings in the 


ular Crane Encyclopedia. {| Hg ; 
: iif} cleaning room and numerous 
| 


GET IT. ff ‘||| other uses. 














? HAND POWER FLOOR PENDANT TRAVELER 
y A reliable Foundry Crane. 


ELECTRIC 
TRAVELING Hand Power, Steel 
CRANES Frame, Under- 
Highest to Lowest braces: 2S Seaae 
Capacities 





CRANES for the FOUNDRY 


We make them of every description. 


| WHITING FOUNDRY EQUIPMENT CO. 


HARVEY, ILL. (Chicago Suburb. ) 


See our advertisement on Page 62. 
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White 


Columbia 


Coloring 


“COLUMBIA” is my trade mark. This composition 


gives a bright finish to brass castings—nothing like it on 
the market. 





y iy Say 


Where nickel plated castings have but a thin coat of 
nickel a high lustre may be had without danger of scratch- 
ing the surface. 


“Z.Z. Z.’ Composition is in use by all of the careful 
cost savers. 


Samples sent on application, by express prepaid. 


I manufacture a complete line of Polishers’ and Platers’ 
Compositions and Foundry Facings and Supplies. 





Frederic B. Stevens 


Mauufacturer Foundry Facings, Polishers’ and Platers’ Supplies. 


Corner Larned and Third Sts. - - DETROIT, MICH. 


See Page 60 
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cAdvertisers’ names are inserted under this heading at the rate or 


four classifications to each page advertisement carried regularly. 


J 





Abrasive Materials: 


Carborundum Company, Niagara Falls. 

Norton Company, Worcester, Mass. 
Accountants: 

Library Bureau, Systematizing Dept., 


Boston. 
Air Compressors: 


American Air Compressor Works, 
New York. 
Chicago Pneumatic Tool Co., Chicago. 
Curtis & Co. Mfg. Co., St. Louis. 
Independent Pneumatic Tool Co., 
Chicago and New York. 
Norwalk Iron Works Co., 
So. Norwalk, Conn. 


Alloys: 

Blackwell, Geo., Sons & Co., Ltd. 

Liverpool, Eng. 
New Era Mfg. Co., Kalamazoo, Mich. 
Phosphor Bronze Smelting Co., Ltd. 

Philadelphia. 
Analysis—Mechanical: 

Keep, W. J., Detroit. 


Analysis—Chemical: 
Detroit Testing Laboratory, Detroit 
Engineers & Founders Laboratories, 
’ Pittsburg. 
Metallurgical Laboratory, Pittsburg. 
Anchors: 
Lindsay, W. W. & Co., Philadelphia. 


Babbitt Metal: 
Ajax Metal Co., Birmingham, Ala. 
New Era Mfg. Co., Kalamazoo, Mich. 
Black Lead: 


United States Graphite Co., 


The, Saginaw. 
Blowers: 

American Blower Co., Detroit. 

Connersville Blower Co., Connersville, Ind. 

Cornell, J. B. & J. M. Co., New York. 


Electric Blower Co., Newton Centre, Mass. 
Monarch Engineering & Mfg. Co., 
Baltimore. 


Continued 





Paxson, J. W. Co., Philadelphia. 
Piqua Blower Co., Piqua, O. 
Roots, P. H. & F. M. Company, 
Connersville, Ind. 
Sturtevant, B. F. Co., Hyde Park, Mass. 
Blowers—Positive Pressure: 
Connersville Blower Co., Connersville, Ind. 
Piqua Blower Co., Piqua, O. 
Roots, P. H. & F. M. Company, 
Connersville, Ind. 
Sturtevant, B. F. Co., Hyde Park, Mass. 
Wilbraham-Green Blower Co., 
Philadelphia. 
Brakes (Electric): 
Electric Controller & Supply Co., 
Cleveland. 
Brushes: 
American Wire Brush Co., New York. 
Osborn Mfg. Co., Cleveland. 
Buildings (Struct. Steel): 
Lindsay, W. W. & Co., Philadelphia. 


Burners (Oil): 
Monarch Engineering & Mfg. Co., 
Baltimore. 
Carbonese: 
Midvale Mining & Mfg. Co., 
E. St. Louis, II. 
Castings (Steel): 
Otis Steel Co., Ltd., Cleveland. 
Cement (Furnace): 
Gautier, J. H. & Co., Jersey City. 
Dixon Crucible Co., Jos., Jersey City. 
Cement (Metallic): 
Clark Cast Steel Cement Co., 


Shelton, Conn. 
Shanafelt Mfg. Co., Canton, O. 


Shelton Metallic Filler Co., Derby, Conn. 

Smooth-On Mfg. Co., Jersey City. 
Chaplets: 

surdick & Son, Albany, N. Y. 


Lindsay, W. W. & Co., Philadelphia. 
Shanafelt Mfg. Co., Canton, O. 


Clamps: 


Batavia Clamp Co., Batavia, N. Y. 
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the wire cloth. 
Saves you 40” of your cost in 


THE OLD STYLE. 
The old rim splits. 


If you wear a hole in the mesh the 
the efficiency is gone. 


If it gets gummed up in the core 
room—they throw it away. 


Competition forces the use of 
cheap wire. 


a stock of bottoms—takes little 
costs less than complete wood 


Price, complete, 3 dozen lots, 
Less than 3 dozen lots, - - 
Bottoms, less than 3 dozen lots, 
Bottoms, 3 dozen lots” - - 





CALVARIM RIDDLES _ 


Galvarim—an abbreviated or coined word, synonymous of a 
metal rim—galvanized, The rim opens up, allowing for the 
insertion of any mesh bottom in the groove provided for 
same. Rim turned top and bottom over ,, in. rod—like wise 


a year’s time. 


GALVARIM. 
Ours does not. 


Put in a new bottom. 


Place ours on the stove, boiler, or 
in core oven and burn the gum off. 


Not having competition we can 
afford to give you the best. 


You do not have to carry a stock of riddles when you use 
the Galvarim,—-one rim for each molder is suflicient. Carry 


room in the stock-room, and 
rimmed. 


- - $6.00 per doz. 
- : 7.20 per doz. 
- - 3.50 per doz. 
. - 3.00 per doz. 


The Detroit Foundry Supply Company. 


acing 
Facing Mills— ire Brick 


Warehouses — 


oundry Equipment Windsor, Ont. 


Y Detroit, Mich. oundry Supplies Detroit, Mich, 








= 






















































































Coke: 
Dimmick, J. K. & Co., Philadelphia. 


Elliott, Debevoise & Anderson, New York. 


Rogers, Brown & Co., Cincinnati. 


Controllers (Electric): 
Electric Controller & Supply Co., 


Cleveland. 


Conveyors: 


Link-Belt Co., Philadelphia, Pa. 


Cores: 
3rown Specialty Machry. Co., Chicago. 


Core Binders: 
Holland Linseed Oil Co., Chicago. 
Mills, C. E., Oil Co., Syracuse. 
National Jeloluse Co., New York. 
Robeson Process Co., Camden, N. J. 
Sterling Oil Co., Emlenton, Pa. 


Core Machines: 
Brown Specialty Machry. Co., Chicago. 


Falls Rivet & Mch. Co., Cuyahoga Falls, O. 


Jones & Atwood, Stourbridge, Eng. 


Core Ovens: 
Atlas Car & Mfg. Co., Cleveland. 


Falls Rivet & Mch. Co., Cuyahoga Falls, O. 


Hill & Griffith Co., Cincinnati. 

Millett Core Oven Co., Brightwood, Mass. 

Pangborn, Thos. W. Co., New York. 

Paxson, J. W. Co., Philadelphia. 

Smith, J. D., Foundry Supply Co.., 
Cleveland. 


Core Oven Recording Thermometer: 
Bristol Co., Waterbury. 


Core Tapering Machines: 
Brown Specialty-Machinery Co., Chicago. 


Corundum Wheels. 


Norton Company, Worcester, Mass. 
Cost Keeping Systems. 
Library Bureau, Systematizing Dept., 
30ston. 
Loughry, James C., Elyria, O. 


Stradley & Co., Edward M., Philadelphia. 
Cranes: 
3rown Hoisting Machine Co., The, 
Cleveland. 
Case Mfg. Co., Columbus, O. 
Curtis & Co. Mfg. Co., St. Louis, Ill. 
General Pneumatic Tooi Co., 
Montour Falls, N. Y. 
Manning, Maxwell & Moore, New York. 
Maris Bros., Philadelphia. 
New England Eng. & Equipment Co., 
3oston. 
Niles-Bement-Pond Co., New York. 
Northern Engrng. Works, Detroit. 
Pawling & Harnischfeger, Milwaukee. 
Ridgway, Craig, & Son, Coatesville, Pa. 
C 
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Sellers, William & Co., Inc., Philadelphia. 
Whiting Foundry & Equipment Co., 
Harvey, IIl. 


Crucibles: 
Dixon Crucible Co., Jos., Jersey City. 
Gautier, J. H. & Co., Jersey City. 
McCullough-Dalzell Crucible Co., 
Pittsburg. 
Monarch Engineering & Mfg. Co., 
Baltimore. 
Paxson, J. W. Co., Philadelphia. 
Ross-Tacony Crucible Co., Philadelphia. 
Seidel, R. B., Inc., Philadelphia, Pa. 
Taylor, A. L., San Francisco. 
Taylor, Robt. J., Inc., Philadelphia. 


Cupolas: 


Byram & Co., Detroit. 

Detroit Foundry Supply Co., Detroit. 

Etting, Edward J., Philadelphia. 

Gilmour, J., New York. 

McCormick, J. S. Co., Pittsburg. 

Northern Engrng Works, Detroit. 

Paxson, J. W. Co., Philadelphia. 

Whiting Foundry Equipment Co., 

Wonham & Magor, New York. 

Harvey, III. 

Cupola Linings: 

Laclede Fire Brick Mfg. Co., St. Louis. 

McCormick, J. S. Co., Pittsburg. 

Paxson, J. W. Co., Philadelphia 


Drills: 
Chicago Pneumatic Tool Co., Chicago. 
Independent Pneumatic Tool Co., 

Chicago and New York. 


Electric Generating Sets. 
Sturtevant B. F. Co., Hyde Park, Mass. 


Elevators: 
Chicago Pnuematic Tool Co., Chicago. 
Curtis & Co., Mfg. Co., St. Louis. 
Ridgway, Craig, & Son, Coatesville, Pa. 


Engines (Steam): 
American Blower Co., Detroit. 
Sturtevant, B. F. Co., Hyde Park Mass. 
Engineers (Foundry, Mech., Elec., &c.): 
Carr & Speer, New York City. 
Dodge & Day, Philadelphia. 
Hooper, Geo. K., New York City. 
Lindsay, W. W. & Co., Philadelphia. 
Exhausters (Gas): 
Wilbraham-Green Blower Co., 
Philadelphia. 
Facings: 


Detroit Foundry Supply Co., Detroit. 
Dixon Crucible Co., Jos., Jersey City. 
Doggett. Stanley, New York. 

Hill & Griffith Co., Cincinnati. 
MacKeller’s, R. Sons Co., Peekskill, N. Y. 
McCormick, J. S. Co., Pittsburg. 


t page 164, 
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The Cost of It 


The expense of a modern system of cost- 
keeping=need be no greater than a 
crude, antiquated and inefficient way 
of keeping accounts. 

Such a system is accurate, quick and in 
ample detail, and it gives the detailed 
costs of every part of the work while 
the business is fresh—when it is most 
valuable as a basis of comparison. 






We have studied cost-keeping very care- 
fully and have ‘installed systems which 
meet these requirements in many well- 
known foundries. 


Will you accord us an interview? 








GUNN, RICHARDS & COMPANY 


Production Engineers and 
Public Accountants...... 


43 WALL STREET; 50 CONGRESS STREET, 
43 EXCHANGE PLACE, BOSTON 


224 ST. JAMES STREET, MONTREAL 


First National Bank Building. CHICAGO, ILL. 


NEW YORE 
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Obermayer, S. Co., Cincinnati. 
Paxson, J. W. Co., Philadelphia. 
Pettinos Bros., Bethlehem, Pa. 
Smith, J. D., Foundry Supply Co., 
Cleveland 

Stephens & Co., Kidwelly, Eng. 
Stevens, F. B., Detroit. 
United States Graphite Co., The, 
Saginaw, Mich. 
Vulcan Facing Co., Chester, Pa. 
Western Foundry Supply Co., 

E. St. Louis, Ill., and New York City 

Fans: 

American Blower Co., Detroit. 
Sturtevant, B. F. Co., Hyde Park, Mass. 


Ferro-Chrome: 
Western Foundry Supply Co., 
E. St. Louis, Ill., and New York City. 
Ferro-Manganese: 
Kendall & Flick, Washington, D. C. 
Primos Chemical Co., Primos, Pa. 
Rogers, Brown & Co., Cincinnati. 
Western Foundry Supply Co., 
E. St. Louis, Ill., and New York City 
Ferro-Silicon: 
Primos Chemical Co., Primos, Pa. 
Roessler & Hasslacher Chemical Co., 
New York. 
Brown & Co., Cincinnati. 
Western Foundry Supply Co., 
E. St. Louis, Ill., and New York City 
Fillers (Metallic): 
Clark Cast Steel Cement Co., 
Shelton, Conn. 


Rogers, 


Shanafelt Mfg. Co.. Canton, O. 
Shelton Metallic Filler Co., Derby, Conn. 
Smooth-On Mfg. Co., Jersey City. 


Fillets: 
Cleveland Fillet Co., Cleveland, O. 
Shanafelt Mfg. Co., Canton, O. 
Fire Brick: 
Borgner Co., Cyrus, Philadelphia. 
Detroit Foundry Supply Co., Detroit. 
Gautier, J. H. & Co., Jersey City. 
Harbison & Walker, Pittsburg. 
Maurer, Henry, & Sen, New York. 
Laclede Fire Brick Mfg. Co., St. Louis. 
Paxson, J. W. Co. Philadelphia. 
Wm, Penn, Silica Works, 
Wm. Penn, P. O., Philadelphia. 
Fire Sand: 
Carborundum Co., Niagara Falls, N. Y. 
Flasks: 
Adams Co., Dubuque, Ja 
Barnett, Oscar, Fdy. Co, Newark. 


Brass Founders’ Supply Co., Newark. 
Killing Molding Machine oe 

Davenport, la 
Middleditch, Benj., Detroit. 


Flasks (Snap): 
Adams Co., Dubuque, Ia. 
Diamond Clamp & Flask Co., 
Richmond, Ind. 
Jurack Pattern & Fdry. Supply Mfg. Co., 
Chas., Milwaukee. 
Killing Molding Machine Co: 
Davenport, 


la. 
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Obermayer, S. Co, Cincinnati. 
Paxson, J. W. Co., Philadelphia. 
Flour: 
Piqua Flour Co., The, Piqua, O. 
Flux: 
Basic Chemical Co., Evansville, Ind. 
Foundry Equipment (Iron & Brass): 

Barnett, Oscar, Foundry Co., Newark. 
Etting. Edward J., Philadelphia. 
Koppel Co., Arthur, Pittsburg, Pa. 
Morton Mfg. Co., Muskegon Heights, Mich. 
New England Eng. & Equipment Co., 

Soston. 
Northern Engrng. Wks... Detroit. 
Obermayer, S. Co., Cincinnati. 
Pangborn, Thos. W. Co., New York. 
Sly, W. W., Mfg. Co., Cleveland. 
Standard Sand & Machine Co., Cleveland. 
Stevens, F. B., Detroit. 
Taylor, Robert J., Inc., Philadelphia 
Whitehead Bros. Co., Providence, R. I. 
Wonham & Magor, New York. 


Foundry Supplies: 
Crivel & Co., Geo. F., Buffalo. 
Detroit Foundry Supply Co., Detroit. 
Hill & Griffith Co., Cincinnati. 
McCormick, J. S. Co., Pittsburg. 
Obermayer, S. Co., Cincinnati. 
Osborn Mfg. Co.. Cleveland. 
Pangborn, Thos. W. Co., New York. 
Paxson, J. W. Co., Philadelphia. 
Shanafelt Mfg. Co, Canton O. 
Smith, J. D., Foundry Supply Cuo., 
Cleveland. 
Steel Preservation Co., Buffalo. 
Stevens, I. B., Detroit. 
Tayior, A. L:, San Pyancisce: 
Taylor, Robert J., Inc.. Philadelphia. 
Whitehead Bros. Co., Providence, R. I. 
Furnaces (Melting): 
Barnett, Oscar, Foundry Co., Newark, N. J. 
Fisher, Alfred, Chicago. 
Hawley Down Draft Furnace Co., Chicago. 
Monarch Engineering & Mfg. Co., 


Baltimore. 
New England Eng. & Equipment Co., 
3oston. 


Paxson, J. W. Co., Philadelphia. 

Rockwell Engineering Co., New York. 
Graphite: 

U. S. Graphite Co., The, Saginaw. 

Grinding Machinery: 
Adams Co., Dubuque, Ia. 
Bridgeport Safety Emery Wheel Co., 
Bridgeport, Conn. 


Grinding Wheels: 
Norton, Co., Worcester, Mass. 


Hammers: 
Independent Pneumatic Tool Co., 
Chicago and New York. 


Hammers (Pneumatic): 


Chicago Pneumatic Tool Co., Chicago. 
Dayton Pneumatic Tool Co., Dayton, O. 
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The direct benefits 


From the President of an Iron Works of 
national reputation: 


“TI find comfort in the feeling that this thing is 
figured to a nicety for me each month. Our average 
cost of castings last month was .0242%, which resulted 
in an. increase in the price per pound to a customer, 
which contract we made some time ago with one of the 
railroads with whom we do considerable business; our 
monthly account showing that we were losing money 
by continuing along the same price. This is where 
the benefits of your labor come in.” 


Does your cost information come to you 


' at the time when you can use it to the best 





advantage? 


Is it exact enough to base prompt and 
definite action upon? 





May we lay before you the distinctive 
features of our service? 


Systematizing department 


Library Bureau 
316 Broadway, New York 





























Heating & Ventilating Apparatus: 
American Blower Co., Detroit. 
Sturtevant, B. F. Co., Hyde Park, Mass. 


Hoists: 
Box & Co., Alfred, Philadelphia. 
Curtis & Co. Mfg. Co., St. Louis. 
General Pneumatic Tool Co., 


Montour Falls, N. Y. 


Harrington, Edwin, Son & Co., 


Philadelphia. 


Hobbs, Clinton, E. Boston. 
Niles-Bement-Pond Co., New York. 
Northern Engrng. Works, Detroit. 
Pawling & Harnischfeger, Milwaukee. 


Sellers, William, & Co., Inc., Philadelphia. 
Whiting Fdy. Equipment Co., Harvey, III. 


Yale & Towne Mfg. Co., New York. 
Hoists (Electric): 
Northern Engrng. Wks., Detroit. 
Yale & Towne Mfg. Co., New York. 
Hoists (Hand}: 
Yale & Towne Mfg. Co., New York. 
Northern Engrng. Works, Detroit. 
Hoists (Pneumatic): 
Chicago Pneumatic Tool Co., Chicago. 
Ridgway, Craig, & Son, Coatesville, Pa. 
Industrial Ry. Equipment: 
Atlas Car & Mfg. Co., Cleveland. 
Koppel Co., Arthur, Pittsburg, Pa. 
Wonham & Magor, New York. 
Iron Ore: 
3rown & Co., Cincinnati. 
Ladles: 
Koppel Co., Arthur, Pittsburg, Pa. 
Northern Engrng. Works, Detroit. 
Smith, J. D., Foundry Supply Co., 
Cleveland. 


Rogers, 


Lead: 
U. S. Graphite Co., The, Saginaw. 
Lumber (Pattern, Flask, and Building): 


Lake Shore Saw Mill & Lumber Co., 
Cleveland. 
Thompson, Lewis & Co., Inc., Philadelphia. 


Magnets (Lifting): 

Electric Controller & Supply Co., 

Cleveland. 

Molding Machines: 

Adams Co., Dubuque, Ja. 

Arcade Manufacturing Co., Freeport, IIl. 

Berkshire Mfg. Co., Cleveland. 

Griffiths Mfg. Co., Beloit, Wis. 

Herman Pneumatic Machine Co., 

Zelienople, Pa. 
Machine Co., 

Davenport, Ia. 
Manning, Maxwell & Moore, New York. 
Maywood Foundry & Machine Co., 

New York. 
Mitchell-Parks Mfg. Co., St. Louis. 
Mumford, E. H. Co., Philadelphia. 
New England Eng. & Equipment Co., 
Boston. 


Killing Molding 
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Paxson, J. W. Co., Philadelphia. 
Pridmore, Henry E., Chicago, 
Rathbone, John A., Detroit. 
Smith, J. D., Foundry Supply Co., 

Cleveland. 
Tabor Mfg. Co., Philadelphia. 


Packing (Rubber Sheet): 
Smooth-On Mfg. Co., Jersey City. 


Parting Compounds: 
Doggett, Stanley, New York, 
Foundry Specialty Co., Cincinnati. 
Partamol Co., New York. 
Smyth, Swoboda & Co., New York City. 


Pattern Letters: 
Shanafelt Mfg. Co., Canton, O. 


Patterns (Metal & Wood): 
Herman Pneumatic Machine Co., 
Zelienople, Pa. 


Pattern Shop Equipment: 
Fox Machine Co., Grand Rapids, Mich. 


Phosphorizers: 
McCullough-Dalzell Crucible Co., 


Pittsburg. 
New Era Mfg. Co., Kalamazoo. 


Pig Iron: 
Addy, Mathew, & Co., Cincinnati. 
Bartlett, N. S. & Co., Boston. 
Columbus Iron & Steel Co., Columbus. 
De Camp Bros. & Yule, St. Louis. 
Domhoff & Joyce Co., Cincinnati. 
Elliott, Debevoise & Anderson, New York. 
Field, Robert, Sales Agency, Cincinnati. 
Goodrich, F. A. & Co., Detroit. 
Hillman, J. H. & Son, Pittsburg. 
McKeefrey & Co., Leetonia, O. 
Mohr, J. J., Philadelphia. 
Nash, Isham & Co., New York. 
Pickands, Brown & Co., Chicago. 
Pickands, Mather & Co., Cleveland. 
Pilling & Crane, Philadelphia. 
Rogers, Brown & Co., Cincinnati. 
Shepard, Chas. G., Buffalo. 
Stevens, F. B., Detroit. 
Thomas Furnace Co., Milwaukee. 
United Iron & Steel Co., Pittsburg. 
Walter-Wallingford & Co., 

Cincinnati & Pittsburg. 


Plumbago: 


Dixon Crucible Co., Jos., Jersey City. 
Gautier, J. H. & Co., Jersey City, N. J. 
Hill & Griffith Co., Cincinnati. 
McCullough-Dalzell Crucible Co., 
Pittsburg. 
Obermayer, S. Co., Cincinnati. 
Pettinos Bros., Bethlehem, Pa. 
Ross-Tacony Crucible Co., Philadelphia. 
Smith, J. D., Foundry Supply Co., 
Cleveland. 
Stevens, F. B. Detroit. 
United States Graphite Co., Saginaw. 
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The Purity and Uniformity of the Grinding and binding 
Materials in their make-up characterize 


Norton Alundum Grinding Wheels 


ALUNDUM possesses the attributes of sharpness, uni- 
formity and proper temper. Grinding Wheels made of 
this material must naturally be more uniform and even 
throughout than when made of natural or artificial 
abrasives which vary in purity and uniformity. Adapted 
for all grinding purposes. 


NORTON COMPANY Worcester, Mass. 


NIAGARA FALLS NEW YORK CHICAGO 











P— 





Motor Driven ESTABLISHED 1875. 


Swing Frame | | stow MFG. CO 
Grinder 
BINGHAMTON, 
Large range of movement N. Y. 


Special belts. 


A manty eaves. Inventors of the 
Write us. 


FLEXIBLE SHAFT 
The 


Bridgeport Safety For all purposes. 


Smery See Cares) The oldest and largest 


manufacturers in 
Conn. the world. 





Bridgeport, 




















Costs of Foundry and Machine 
Shop Practice 


are based on actual conditions by our 
System. We have had six years exper- 
ience directly in this c'ass of Manufactur- 
ing Plants. Can we interest YOU in 


OUR PLAN? 


Booklet, ‘Profits vs. Losses’’ furnished 


on application. GRINDER 
Ed ward M. Stradley a Company Take the tool to the work and save heavy 
Public Accountants and Auditors ; handling. 
Cost System Specialists Write us for Catalogue and Prices. 
727-29 Real Estate Trust Building, General European Agents: Messrs. Selig, Sonnenthal & Co., 
PHILADELPHIA, PA. 85 Queen Victoria St., London, Eng. 















































Polishers’ & Platers’ Supplies: 
Stevens, F. B., Detroit. 


Preservatives: 


Steel Preservation Co., Buffalo. 
Pyrometers: 
Thwing, C. B., Philadelphia. 
Refractories: 
Western Foundry Supply Co.. 
KK. St. Louts, Hl, and New York City. 
Riddles: 
Adams Co., Dubuque, Ia. 
Sand: 


Albany and No. River Molding Sand Co., 
Albany, N. Y. 


Pangborn, Thos. W. Co., New York. 
Paxson, J. W. Co., Philadelphia. 
Standard Sand & Machine Co. 
Stevens, F. B.. Detroit. 


Waldie & McCauley Sand Co., The, 
New York. 
Whitehead Bros. Co., Providence, R. I. 


Sand Blast Machinery: 
Drucklieb, C., New York. 


Pangborn, Thos. W. Co., New York. 
Paxson, J. W., Co., Philadelphia. 
Steel Preservation Co., Buffalo. 


Tilghman-Brooksbank Sand Blast Co., 


Philadelphia. 


Sand Mixing Machinery: 
Falls Rivet & Machine Co., 


Cuyahoga Falls, O. 


Mumford, E. H., Philadelphia. 
Pangborn, Thos. W. Co., New York. 
Sellers, William & Co., Inc., 
Standard Sand & Machine Co., 


Sand Sifters: 
Chicago Pneumatic Tool Co., Chicago. 
Deane Steam Pump Co., Holyoke, Mass. 
Hanna Engrng. Works, Chicago. 
Herman Pneumatic Machine Co., 
Zelienople, Pa. 
Machine Co., 
Davenport, Ia. 
Turner Machine Co., Philadelphia. 
Standard Sand & Machine Co., Cleveland. 
U. S. Chaplet Supply Co., New York. 
Saws (Cold Cutting): 
Tabor Mfg. Co., Philadelphia. 
Seacoal: 
Hill & Griffith Co., Cincinnati. 
Obermayer, S. Co., Cincinnati. 
Paxson, J. W. Co., Philadelphia. 
Separators (Magnetic): 
Dings Electro Magnetic Sep. Co., 
Milwaukee. 


Killing My 


ding 
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Elm City Engineering Co., New Haven. 
Pangborn, Thos. W. Co., New York. 


Shafting (Flexible): 


Stow Mfg. Co., Binghamton, N. Y. 
Shapers: 

Morton Mfg. Co., Muskegon Heights, Mich. 
Shovels: 

Stevens, F. B., Detroit. 

Sprue Cutters: 

Barnett, Oscar, Fdy. Co., Newark. 

Shuster, F. B. Co., New Haven. 

Middleditch, Benj., Detroit. 

Turner Machine Co., Philadelphia, 


Stones, (Oil, 


Norton 


Rubbing and Sharpening): 
Worcester, Mass. 
Stoppers: 
McCullough-Dalzell Crucible Co., 
Pittsburg. 
Ross-Tacony Crucible Co., Philadelphia. 
Taylor, Robert J., Inc., Philadelphia. 
Stove Trimmings: 
3urdick & Son, Albany, N. Y. 
Testing Machines: 
Keep, W. J., Detroit. 
Thermit Process: 
Goldschmidt Thermit Co., New York. 
Tools (Molders’): 
Dobson, William, Canastota, N. Y. 
Obermayer, S. Co., Cincinnati. 
Paxson, J. W. Co., Philadelphia. 
Smith, J. D., Foundry Supply Co., 
Cleveland. 
Tools (Pneumatic): 
Chicago Pneumatic Tool Co.. Chicago. 


Company, 


Independent Pneumatic Tool Co., 
Chicago and New York. 
Steel Preservation Co., Buffalo, 


Tramrail Systems: 
R. T. & Co., Philadelphia. 
Trolleys: 
General Pneumatic Tool Co., 
Montour Falls, 
Tumbling Mills: 
Adams Co., Dubuque, Ia. 
Falls Rivet & Mch. Co., Cuyahoga Falls, O. 
Gilmour, J., New York. 
Sly, W. W., Mfg. Co., Cleveland. 
Smith, J. D., Foundry Supply Co., 
Cleveland. 


Randall, 


N. Y. 


Turn Tables: 
Arthur, Pittsburg, Pa. 
Wire Straighteners: 


Geo. F., Mfg. Co., New York City. 
New Haven. 


Koppel Co., 


Blake, 


Shuster, F. B. Co., 

















CLINT ON E. HOBBS, Dept. B, 12 Pearl St., BOSTON, MASS. 


» Weston Chain Hoists 


Lowest Cost. Greatest Efficiency 
Immediate Shipments. 
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Niagara Sand 


Patented January 19, 1904. 
Cleans Castings! No Cumbersome Tanks! 


IMPORTANT FACTORS! 
Simplicity; Thoroughness; Low Cost. 


80 to 90 pounds straight air pressure required. 


A TRIAL WILL CONVINCE. ‘* THE MAN BEHIND THE GUN”’ 


STEEL PRESERVATION COMPANY, 


Manufacturers of the METALUM Brand of STEEL PRESERVATIVES and 
THE NIAGARA PNEUMATIC SAND BLAST AND PAINT DEVICES. 


506-510 White Building, BUFFALO, N. Y., U. S.A. 











See ko | | The Injector Sand 


PRACTICAL practical pattern 


oereRN eae Blast Apparatus. 


MAKING Just 


| arrows 1 Published 


| 
| 


BY 
F. W. BARROWS 


Price $2.00 


HIS is a very complete and practical 
treatise on the subject of pattern mak- 
ing, both in wood and metal. The book 
is made up of material gathered from the 
personal experince of the writer, and is full 
of useful hints and original ideas. The 
work is profusely illustrated with actual 
working drawings, and the explanations 
show how to avoid many difficulties which 
beset the path of the pattern maker. 
‘ rg te given in the latter part of the 
ook include the making of patterns for , ; . 
pulleys, sheave wheels, pr Fg sorte steam If Interested in Efficient, Quick, and 
engine patterns, gear patterns, patterns for economical Cleaning of Castings, 


propeller wheels, globe valves and other White for Circular to 
examples. 


For sale by Ge DRUCKLIEB, 
THE FOUNDRY, Cleveland 132 Readest., New York. 
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25 cents a line. 


CLASSIFIED ADVERTISEMENTS 


Wanted and For Sale advertisements 40 cents a line. 


Positions and Help Wanted 


Count seven words to the line. 





SUPERINTENDENT WANTED 


FIRST CLASS FOUNDRY SUPERIN- 
tendent wanted for well known modern foun- 
dry making line of high grade engines of 


arge size, both horizontal and vertical. Give 
full particulars and_ references. Address Box 
552, Tue Founpry, Cleveland, O. 


FOUNDRY FOREMAN WANTED 


FOREMAN WANTED ENTIRELY FAMIL- 
iar with making of steel castings, suitable for 
high pressure steam, by an old and established 
concern. State age, married or single, if now 
employed and experience in detail. Address 


Box 530, THe Founpry, Cleveland, Ohio. 
COMPETENT FOUNDRY FOREMAN 
wanted who is familiar with gasoline engine 
and agricultural work. Desirable locality. 
Give references. Address Box 567, THE 


Founpry, Cleveland, O. 


FOUNDRY FOREMAN 
Western Ontario, Canada, 
medium gray iron castings. 


WANTED IN 
making light and 
Thoroughly capa- 


ble of handling stripping plate an Rockover 
Molding Machines, also familiar with modern 
cupola practice. This is an excellent oppor- 
tunity for an ambitious and reliable man. 
Apply stating experience and salary expected. 
Box 519, THe Founpry, Cleveland, Ohio. 

NON - UNION WORKING FOREMAN 
wanted for malleable iron foundry making 
small castings. Must understand mixing of 
irons and running cupola. Address Box 556, 
Tue |} nDRY, Cleveland, O. 


FOUNDRY 


gas engine 


FOREMAN WANTED ON 
work in Southern California. <Ad- 
dress Box 557, Tue Founpry, Cleveland, O. 
FOREMAN WANTED, 


EXPERIENCED 
I foundry, 


f malleable 





(including core 
lepartment) competent to handle 150 to 200 
men, rs, laborers and coremakers. Must 
understand operation of coal and gas_ fur 
ice and cupola melting. State age, ex 
é nd salary expected \ddress Box 
¢ | FOUNDRY Cleveland, O. 
STEEL FOUNDRY FOREMAN WANTED 
thoroug experienced in the production of 
rucil teel castings. Must be able to 
rk at a minimum cost and _ show 
Good opening for competent man 
l growit company. State ex 
‘ 1 ary expected. All commu- 
ted confidentiallv. Address Box 
lounpRY, Cleveland, O. 
MOLDERS WANTED 
WANTED FOR CENTRAL CALIFORNIA 
ur iron molders, one brass molder, and one 
é gray iron. cupolas Engine and 
gene! work, nine hour day. None but first 
need apply, such that can earn 
} t wages and hold a steady job Men 
eferred State whether union 
I 1 give references Address 
Box ) Tue Founpry, Cleveland, O. 


ty 





FIRST CLASS MOLDER WANTED 
with experience on medium weight high grade 
iron machinery castings. To the right man, 
if familiar with melting iron and with abil- 
ity to handle men, a _ position of Assistant 
Foreman is open. To receive consideration 
give full details of experience; for whom 
you have worked, length of time, class of 
work, and wages received. All communica- 
tions will be considered confidential. Ad 
dress Box 568, THe Founpry, Cleveland, O. 


THREE NON-UNION 
ed for heavy 


MOLDERS WANT- 
machine work. Steady and per- 
manent employment at good wages for good 
men. Address Chuse Engine & Mfg. Co., 
Mattoon, III. 


CORE ROOM HELP WANTED 
FORELADY WANTED FOR CORE ROOM 
of a large steel foundry. Address Box 517, 
Tue Founpry, Cleveland, Ohio. 


HELP WANTED, MISCELLANEOUS 


A YOUNG DRAFTSMAN WANTED, ONE 
capable of traveling eventually in interest of 
the business by a new Philadelphia molding 
machine concern. State age, experience, ref- 
erences and salary expected. Address Box 
553, Tue Founpry, Cleveland, O. 

COMPETENT 
finishing room 
sylvania and 





FOREMEN OF 
wanted for concerns 
Massachusetts; must be experi- 
enced, aggressive men familiar with all up- 
to-date methods; salaries, $1,200-$1,800. Hap- 
goods, 305 Broadway, New York. 


BRASS 
in Penn- 


STEEL MELTER WANTED TO _ OPE- 
rate an open-hearth steel basic furnace of 10 
tons capacity. Give experience and full par- 
ticulars. Address Box 555, THE Founpry, 
( leveland, QO, 





SUPERINTENDENTS WANT POSITIONS 


SITUATION 


cut aggressive 


WANTED BY A CLEAN- 
foundryman with fifteen years’ 
experience, thirty-nine years of age, married 
and. strictly temperate in his habits, good 
executive ability, thoroughly experienced in all 
details in foundry practice and well qualified 
to accept a position as foreman or superin- 
tendent in a large gray iron foundry, mak- 
ing dry and green sand, heavy and light cast- 


ings, or car wheels. Strictly an open shop 
é ° 

man with first class references.” Address Box 

522, Tue Founpry, Cleveland, Ohio. 


SUPERINTENDENT OF 


tural foundry desires a change. 


ARCHITEC 
Have had 10 


years’ experience with one large firm. Heavy 
columns and light ornamental castings. A-l 
references. Address Box 551, Tue Founpry, 


Cleveland, O. 


FOREMANSHIP WANTED 


POSITION 


foreman 


WANTED AS FOUNDRY 
Light and heavy work. Twenty 
Good references. Address 


Box 562, Tue Founpry, Cleveland, O. 


years experience 
















August, 


1907 


POSITION AS FOREMAN WANTED BY 
a first-class foundryman with good executive 
ability on light and heavy work. Can _ fur- 
nish best of references. Address Box 926, 
THe Founpry, Cleveland, O. 

FOUNDRY FOREMAN WISHES _ POSI- 
tion; 22 years’ experience, 7 years foreman, 
jobbing green, dry or loam. Practical ex- 
perience at cupola, also foundry equipment. 
Would like to correspond with firm com- 
mencing gray iron foundry. Best references. 
Address Box 563, Tue Founpry, Cleveland, 
Ohio. 

POSITION AS FOUNDRY FOREMAN 
wanted. Machinery or jobbing shop preferred. 
Up-to-date in all foundry practice. Middle 
West or eastern states prefererd. References 
furnished. Address Box 960, THE Founpry, 
Cleveland, O. 


POSITION 
foreman by a 
enced in 
chines and 
utive 
dress Box 


WANTED AS 
young married man _ experi- 
green and dry sand molding ma- 
cupola practice. Have good exec- 
ability and can furnish references. Ad- 
566, THe Founpry, Cleveland, O. 


FOUNDRY 


BUSINESS OPPORTUNITIES 


BUSINESS OPPORTUNITY. A GRAY 
iron foundry with an established business and 
capacity of 750,000 pounds per month, fully 
equipped for heavy work, would take in an 
active partner desiring to bu~ an interest in 
the business. For details address Box 534, 
Tue Founpry, Cleveland, Ohio. 

INVENTORS ATTENTION: MERITO- 
rious patented foundry machinery manufac- 
tured on royalty basis: Long experience and 
unexcelled facilities for reaching foundry 
trade. Whiting Foundry Equipment Com- 
pany, Harvey (Chicago Suburb), II. 
FOUNDRY EQUIPMENT 
or sale. Doing good 
work. For particulars 
Knabe, Madison, Wis. 


FOR RENT 
business. Plenty of 
address Schultz « 


A FINELY EQUIPPED GRAY IRON 
foundry for sale or lease for a term of years. 
Established business. Capacity 30,000 pounds 
per day. Two electric traveling cranes of 30 
tons capacity. Compressed air. Two-cent elec- 
tricity—7-cent gas. Located central Ohio. On 
two trunk lines. Address Box 533, THE 
Founpry, Cleveland, Ohio. 


HALF INTEREST FOR SALE IN FOUN- 
dry and machine shop “n good B. C. mining 
and milling locality. No opposition. Price 
about $5,500. Address Box 509, THe Founpry, 
Cleveland, Ohio. 


BUSINESS 
about 
Brass 


OPPORTUNITY. WE 
to erect a first-class up-to-date 
Foundry in connection 
business, and wish the 
age it. He must be 
000 in the foundry 
operated separately 
Profits will be 
Address 


ARE 
Iron and 
with our engine 
proper man to man 
prepared to invest $10, 
department, which will be 
from our other business. 
larger; all work we can do 
Drawer 143, Danielson, Conn. 


MOLDING MACHINES FOR SALE 


1 Mumford air 
y ] 


squeezer, 44”. 
7 Farewell 


molding machines. 
Practically all new. Write for 
to A. Buch’s Sons Co., 


information 
Elizabethtown, Pa 


CORES 


OIL SAND CORES FOR 
poses, made to order. Allow us to figure on 
your supply. Sample on _ request. W. O. 
Tobias, Sales Agent, Clinton, Mo. 


ALL PUR- 
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FOR SALE, MISCELLANEOUS 
~FLUOR SPAR.—EVERY GRADE. QUO- 


tations delivered anywhere. Cheapest sup- 
pliers. Address GEO. G. BLACKWELL 
SONS & CO., Ltd., Liverpool, Eng., or 
Agents, Penna. Salt Mfg. Co., Pittsburg, Pa. 


FLUOR SPAR—BY 
or car lots Address 
Co., Paducah, Ky. 


THE 


\merican 


BARREL, 
Fluor 


TON 
Spar 


BESSEMER CONVERTER’ FOR 
Sale, diameter 84”, total height, 153”, Com- 
plete. Two Cupolas, diameter 78”, heighth 
43°, Complete. All in perfect condition hav- 
ing never been used. Address Room 1632 
Commercial. Nat’l. Bk. Bldg., Chicago, Ik 


ONE 


ENGINE & GENERATOR BELTED 
1—16x18 Erie Engine. 

1—75 K. W. D. C. 250 Volt Generaior. 
Complete with Switchboard and attachments. 
All in good condition. Larger unit being 
installed. The Columbus Iron & Steel Co., 
Columbus, 0. 


ONE 150-H. P. WETHERILL CORLISS 
engine in good condition, for sale. Address 
T. E. M., Room 1632 Commercial National 
Bank Bldg., Chicago, IIl. 
BLOWER BARGAINS. 
Roots Second-Hand Blowers, bought, 
or exchanged for new ones. Address, 
H. M. PAPWORTH. 
Liberty Street, New York City. 


sold, 
120-122 


CAST IRON TOY 
sale, complete, up-to-date line, all gated and 
in excellent condition. Also few thousand 
dollars’ worth of orders and sales included. 
Increase in other lines compels us to dis- 
continue Toys. Address Box 548, THE 
Founpry, Cleveland, O. 


PATTERNS FOR 


CUPOLAS'_ IN 
72”-82” in diame- 
high. Box 800, THE 


TWO SECOND-HAND 
first-class condition. Shells 
ter and about 40 feet 
Founpry, Cleveland, O. 


PROPERTY WANTED 


WANTED TO 
foundry in Arizona, New Mexico, 
or Texas. Must be cheav and 
sition. Give full particulars. 
560, THe Founpry, Cleveland, O. 


SMALL 
Colorado 
paying propo- 
Address Box 


PURCHASE | A 


FOUNDRY EQUIPMENT WANTED 
SECOND-HAND FOUNDRY EQUIPMENT 
wanted, including Cupolas, Ladles, Tumbling 
Barrels, etc. Quote price and state condition. 
Address Box 885, THe Founpry, Cleveland, 
Ohio. 


CUPOLAS WANTED 
SECOND HAND WHITING 


wanted, No. 6 or Must be in g 
tion Address Box 561, [HE 
Cleveland, O. 


CUPOLA 
ood condi- 
FouNpry, 


4 GOOD SECOND HAND CUPOLA 
wanted, 48 to 56 in. diameter (Colliau pre 
ferred). Also a good ‘ond hand pressure 
blower for same. Address with full particu 
lars Box 554, THe Founpry, Cleveland, O. 


WORK WANTED 
A WELL EQUIPPED MACHINE SHOP 


and foundry desires to add to its output by 
the manufacture of articles of brass and iron 
which would find ¢ ady sale in the South. 
Correspondence invited Address Box 544, 
THE Founpry, Cleveland, O. 
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Foundry and Machine Shop For Sale at Elmira, New York 


Including about Seven and One-Half Acres of Land with one and two-story brick buildings there on, 
composed of Foundry, Machine Shops, etc. The buildings have about 45,000 Square Feet of Floor 
Space. with engines, boilers, cupola, shafting, electrical equipment, etc. Direct Rail Connection with 
the Erie Railroad, and near Pennsylvania, Lackawanna, Lehigh Valley Railroads. 

Plenty of skilled and unskilled labor in immediate vicinity, and coal at a very low price. 

Plant is in perfect order and ready for immediate occupancy. 


Folddress Box saa THE FOUNDRY, Cleveland, Ohio 


address Box 558 














LIGHT LABOR for WARM WEATHER means 
MINERVA, the only perfect FOUNDRY BRUSH 


Each wire of this superior brush hangs limp 
Each wire touches high and low spots 


This means Write to 
Good Work AMERICAN WIRE BRUSH CO. 
Great Wear 25 Broad Street 


Light Labor 


MINERVA 








Money- Saving Foundry Books 


The Cupola Furnace, by Edward Kirk 

The Llron Founder, by Simpson Bolland 7 
American Foundry Practice, by Thos. D. West 
Metallurgy of Iron and Steel, by Thos. Turner 
Brass Founders Alloys, by Ff. F. Buchanan - 





Sent postpaid by The Foundry, Cleveland, 
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SHEPARD CRANES ARE IMMUNE FROM DIRT 





The General Pneumatic Tool Company, 


General Office and Works: MONTOUR FALLS, N. Y. 
NEW YORK: Singer Building. PHILADELPHIA: Stephen Girard Building 





NILES 
CRANES 


All Kinds, Direct or Alternating Current Motors. 


FOR FOUNDRY USE 


Write for « opy of our new Crane catalogue 


Niles-Bement-Pond Co. 


iif Broadway, NEW YORK, U. S. A. 


CHICAGO BOSTON PHILADELPHIA BIRMINGHAM 
PITTSBURGH ST. LOUIS LONDON 
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CRANES 


ELECTRIC TRAVELING HOISTS 
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1 TO 100 TONS 


CAPACITY THEY HAVE NEW 
ELECTRIC OR HAND FEATURES THAT 


AC OR DC WILL INTEREST YOU 
TRAVELING JIB 


THE IDEAL CRANES FOR THE MODERN FOUNDRY 


NORTHERN ENGINEERING WORKS 
4 CHENE ST., DETROIT, MICH., U.S.A. 


New York, 120 Liberty St. Cuicaco, 405 Monadnock BIk. 


Sr. Lours, 720 N. 2nd St. Puitapetruta, Land Title Bldg. Rurraro, Erie Co. Bank Bldg. 
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CRACKING 


ASILY 
FFECTIVELY 
CONOMICALLY 


accomplished by the use of 


LIFTING MAGNETS 
Magnet handles the pieces to be broken, 
breaks them and conveys the broken scrap 
to the scrap pile. 

ADVANTAGES OF THIS 
method are accuracy of aim, safety to op- 
erator, and saving in time and operating 
costs. 

Write for complete information 


No. 2 TYPE S The 
stock MAGNET E(cifiic(oiliclles Supply le 
Used in connection with Drop 7 


Weight for Skull Cracking 





Shaw Manufactured by 
The Shaw 


Electric Crane 


Cr al e ey Company. 


The name SHAW is a guarantee of quality and superior- 
ity of design. Every part of the SHAW CRANES) is 
made in our own shops. 

Never buy a crane of any description without investigat- 
ing the SHAW. 


SOLE AGENTS: 


MANNING, MAXWELL & MOORE, Inc. 


85-87-89 Liberty St, NEW YORK 


Branch Offices: 
721 Arch St., Park Bldg.. 128 Oliver St. 
. PHILADELPHIA PITTSBURG BOSTON 
Frisco Bldg.. Williamson Bldg., Kirk Bldg., Majestic Bldg, 
T. LOUIS CLEVELAND SYRACUSE DETROIT 
Woodward Bldg., Merrill Bidg., 
BIRMINGHAM, ALA MILWAUKEE, WIS. TOKIO, JAPAN. MEXICO CITY, MEXICO 


22-24-26 S. Canal St., 
CHICAGO 
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sat) SET 
WE MANUFACTURE EQUIPMENT . 
FOR THE MODERN FOUNDRY 


Don’t fail to write us if you 
expect to build or to increase 
your equipment. 
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Get Catalogues. 


Northern Engineering Works 
4 Chene St., DETROIT, MICHIGAN, U.S.A. 


New York, 120 Liberty St. 
PHILADELPHIA, Land Title Bldg. 
Cuicaco, 405 Monadnock Blk. 
St. Louis, 720 N. 2nd St. 
BuFFaLo, Erie Co. Bank Bldg. 
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‘‘Brownhoist’’ Traveling Cranes are Cranes of Quality. If efficiency, low power 
consumption and durability are first considerations, we are sure we can meet your 
views. 


The Brown Hoisting Machinery Compauy 
CLEVELAND, OHIO, U. S. A. 
Branch Offices: New York and Pittsburg. 


Engineers, designers and manufacturers of all kinds of hoisting machinery. 














Moulders’ Shovels 


with 


Steel-Capped 
Ramming Handle 


Letters Pat. 
No. 654588. 


The Osborn Patented Steel Ramming, Cap is a pear- 
shaped stamping designed to lengthen the life of the 
shovel and make a more effective tool where it is used 
for ramming purposes. 

This steel cap is so fitted to the handle as to form a 
perfect grip, and riveted through it so that it cannot 
possibly work loose. 


The consequent increased value of the tool, both in its 





twofold usefulness as a Rammer and a Shovel and in 
its additional length of service, makes it a much more 
economical tool to buy than the ordinary shovel. 

The first cost is but a trifle higher, while its use will 
reduce your annual shovel expense very considerably. 


We have three grades of shovels fitted with this Steel 





Ramming Cap. 


““Togo”’ “Nippon” “Yalu’’ 


THE OsBoRN MANUFACTURING Co. 


CLEVELAND, O. 














——— 








CONNERSVILLE 











ALL 
SIZES 
AND 
FOR ANY 
DUTY 

















BLOWERS 


For Foundry Cupolas 


Cost more than Fans, but you soon save the 
difference in Time, Repairs, Good Castings, etc. 


Ask any up-to-date foundryman---he knows. 














WRITE 
FOR 
PRICES 
AND 
DELIVERY 








Connersville Blower Company 
CONNERSVILLE, INDIANA 


EASTERN OFFICE: 95 Liberty Street, NEW YORK CITY 


























